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ADMINISTRATION OF COLONIAL 
RESEARCH 


/ WELCOME feature of the reports collected 
d under the title “Colonial Research 1949-50” 
(see p. 55 of this issue) is the indication that gener- 


ally, with the notable exception of economic research, 
shortage of scientific personnel is ceasing to be the 
handicap to progress that it has hitherto been. In 
social science there was a marked improvement at 
the junior levels, and the scheme initiated last year 
of postgraduate studentships, tenable at universities 
in the United Kingdom, for training in the social 
sciences, prior to a research appointment of not less 
than two years in the Colonies, has been expanded by 
the addition of four more studentships. The scheme 
for the employment of American social scientists on 
research projects in the Colonies, after some pre- 
liminary training in the United Kingdom, has also 
proceeded, and the new Colonial universities are 
now beginning to sponsor research in the social 
sciences. 

In certain spheres recruitment improved consider- 
ably ; more than forty geologists, for example, were 
appointed during the year, the total strength of the 
scientific staff in the Colonial Geological Surveys 
increasing from 73 to 110. Increases in staff are also 
stressed in the report of the Colonial Medical Research 
Council, while a number of major appointments, such 
as the directors of the East African Social Science 
Research Council, the West African Social and 
Economic Research Institute, the West African 
Fisheries Research Institute and the East African 
Virus Research Institute, were also made during the 
year. Moreover, while, as already indicated, the 
Colonial universities are making an increasing con- 
tribution to Colonial research and, as in previous 
years, the Colonial Products Research Council's report 
again bears witness to the important contribution be- 
ing made by the universities of the United Kingdom 
in this field, the Colonial Research Council directs 
attention to the increasing co-operation between 
Colonial governments and the Department of Scientific 
and Industrial Research. 

Colonial research has lost the direct services of Sir 
lan Heilbron, who resigned from the chairmanship of 
the Colonial Insecticides, Fungicides and Herbicides 
Committee, which he had held since its inception in 
1947, to become chairman of the Advisory Council on 
Scientific and Industrial Research. In that position, 
however, his experience of Colonial research, including 
service on both the Colonial Research Council and 
the Colonial Products Research Council, should be of 
increasing value. It is disturbing, however, to find 
that his successor as chairman of the Colonial Insecti- 
Fungicides and Herbicides Committee, Prof. 
P. A. Buxton, only held that office from August 
1949 to April 1950, particularly as the reviews of 
work given in this report indicate that the scientific 
work done under that Committee and under the 
Colonial Products Research Committee is of outstand- 
ing interest. That, despite frequent changes of per- 
sonnel on the respective Councils, there has been a 
fair measure of continuity in their chairmen and 
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executive officers rather attracts attention to such 
a rapid change. 

Lord Hankey, for example, has been chairman of 
the Colonial Products Research Council since its 
formation, and Sir John Simonsen its director of 
research. The Colonial Social Science Research 
Council has likewise had but one chairman—Sir 
Alexander Carr-Saunders—and, despite a number of 
recent changes in its membership, the Colonial 
Economic Research Committee still has its original 
chairman, Sir Arnold Plant. Sir John Fryer was 
chairman of the Committee for Colonial Agriculture, 
Animal Health and Forestry Research from its 
formation until his death in November 1948 ; and the 
original chairman of the Colonial Medical Research 
Committee, Sir Edward Mellanby, only resigned in 
August on retiring from his appointment as secretary 
of the Medical Research Council. 

All this has in itself given some measure of con- 
tinuity of membership to the Colonial Research 
Council, of which the Minister of State for the 
Colonies is chairman and the Deputy Under-Secretary 
of State in Charge of Economic Affairs vice-chairman, 
and on which the Advisory Council on Scientific 
Policy and the Department of Scientific and Industrial 
Research are both represented. It is important, 
however, to bear in mind that, apart from its re- 
sponsibility for co-ordinating the work of the various 
committees which at present advise the Secretary of 
State for the Colonies on special aspects of research, 
the Colonial Research Council, like the Colonial Social 
Science Research Council and the Colonial Products 
Research Council and the several committees report- 
ing in “Colonial Research 1949-50”, haz purely 
advisory powers. None of these bodies has any 
administrative or executive responsibility for seeing 
that recommendations are, in fact, given effect and 
implemented. 

What is lacking in “Colonia! Research’’ is any 
indication that such responsibility is entrusted in the 
Colonial Office to men who are capable of assessing 
the significance of such scientific and technical 
recommendations and all they involve. It will be 
noted that, on the contrary, with the exception of 
those on the Colonial Medical Research Committee, 
none of the representatives of the Colonial Office on 
these Councils and Committees has scientific qualifica- 
tions. It cannot, of course, be assumed that these 
representatives are the men in the Colonial Office to 
whom the administration of research is entrusted ; 
but it is reasonable to suggest that the Colonial 
Office should be actively seeking for experienced 
scientific men of standing with administrative ability, 
to whom that executive responsibility could be 
entrusted, rather than to those who have risen in 
the administrative class of the Civil Service with no 
training or understanding of science. 

There are two further reasons for directing atten- 
tion to this aspect of Colonial research at the present 
time. It will be recalled that, in reviewing expenditure 
on research and development in its third report for 
the session 1946-47, the Select Committee on Esti- 
mates commented rather strongly on the manner in 
which administrative control over expenditure on 
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scientific research was being exercised, and the danger he De 
of waste if reasonable adaptability was not allowed, a M 
The Committee recommended that the existing tes 
arrangements for Colonial research expenditury tice 
should be included in a review designed to free thd . lie 
responsible officer, so far as is practicable, from over ailies 
detailed or harassing external control. While then) 4) oro 
is no evidence that such a review has been made an , ‘sa 
changes in practice instituted, the introduction of th pene 


Colonial Research Service gives further point to the those 


recommendation. It will not long be possible to It 
attract or retain the services of the ablest young the C 
scientific workers if financial control is too restrictive. — a 
or if the Colonial Research Service is not admini | ¢ on. 
stered by men in sympathy with the scientifi 7 ring 
approach and capable of understanding the outloo + w 
of the scientific worker, and on the lines so well lai a n 
down by the Barlow Committee on Scientific Sta oa 
in its report in 1945. <a 
The second reason is also indicated by the Selec . the 
Committee on Estimates in the report alread have 
quoted. Attention is directed to the fact that, despit 9 ¢,. a { 
the various personal links existing between the severd sale 
Colonial research committees and Government re mer 
search organizations in Great Britain, the Advisor Pa be 
Council on Scientific Policy had no formal contact and t 
with the Colonial Office organization, and no locus t not fa 
consider the contributions which Colonial researc) 1946- 
projects may make to the general scheme of Empix 9 qojon; 
research. It therefore recommended that some formu! establ 
contact should be establiahed between the Advisoy | | organ. 
Council and the Colonial Research Committee. ostent’ 
In the past four years, the whole situation hw to str 
grown even more complex, and it can scarcely ke J 4 way 
pretended that this recommendation is met by tho a. 
having representatives of the Advisory Council m § iy. 


Scientific Policy on the Colonial Research Counci 
The new Colonial universities are unlikely to mals 
their full contribution to Colonial research for « 
least a decade. In the meantime not merely the Britis 
universities but also the Department of Scientife 
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and Industrial Research are making a contributia Physic 
which already forms no insignificant proportion of pou 
Great Britain’s scientific effort. Now, while tle By Pr 
wealth of targets in the field of Colonial research ss Pure ¢ 
such that useful projects can scarcely fail to te | Yorke 
selected in these critical times, it is essential, as was ~ Londo 
observed by the Advisory Council in the last annual — 
report of the Department of Scientific and Industria 8c 
Research, that the tasks for which available resources | ®uthor 
are used should be, not merely useful, but also the of a | 
most useful, that can be undertaken for restoring the ——. 
prosperity of the country, and that every practicable } “vapor 
step be taken, once a piece of work is finished, to } ang a, 
apply the results in practice. These 

The present position with regard to Colonial } yolum 
research is that its ramifications and its relationships The 
with the British and Colonial universities, as well as } of Ph 
with Government departments in Great Britain and } ™emb 
with the Colonial governments themselves, have of the 
become so intricate that it could be plausibly argued © Chemi 
that Colonial research should be administered inde- | of the 
pendently of the Colonial Office, just as the Lord } toi 
President of the Council is responsible for the work of © a syst, 
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danger the Department of Scientific and Industrial Research, 








lowed. } the Medical Research Council and the Agricultural 
xisting } Research Council, independently of, say, the Home 
ditu Office. Hence the Colonial Office should, as was 
‘ee the implied in the criticism of the Select Committee on 
1 Over Estimates, make it manifest that its administration is 
| there thoroughly competent to ensure the wise selection of 
le an targets and effective follow-up of results, and to com- 
of th mand the confidence alike of its scientific staff and of 
to the ~ those men of science who serve on its advisory bodies. 
ble t It may be recalled that the organization of 
young — the Colonial Office was reviewed in a debate in the 
ictive House of Lords on October 24, when Lord Winster 
im i’ | suggested the appointment of a Secretary of State 
enti for the Colonial African Empire. This suggestion 
atloo met with little support, but, strangely enough, there 
ll — was no reference in the debate to the one outstanding 
Stal ® jesson offered by the vicissitudes of the East African 
; groundnuts scheme and which, from the recent report 
Selec of the Overseas Food Corporation, now appears to 
read have been learnt, namely, the imperative necessity 
ae for a firm scientific basis for all such schemes, and for 
‘veré @ ample time for experimental investigation on the spot 
cor before large-scale commitments are incurred. It is 
_— to be hoped that the Select Committee on Estimates 
‘tact’ @ and the Advisory Council on Scientific Policy will 
“sual, not fail to look further into the points raised in the 
ear @ 1946-47 report. Before the next annual report on 
np’ | Colonial research appears, steps should be taken to 
—s establish beyond question the adequacy of the 
| organization of the Colonial Office to deal with its 
scientific responsibilities, or, if the need be established, 
his to strengthen it to discharge those responsibilities in 
ye a way which will command the full confidence of all 
: by those scientific workers in any way associated with 
il on the work. 
Incl —— 
nals 
ty PHYSICO-CHEMICAL CONSTANTS 
atife OF ORGANIC COMPOUNDS 
iti | Physico-Chemical Constants of Pure Organic Com- 
n ¢ pounds 
the By Prof. J. Timmermans. (International Union of 
+h s | Pure and Applied Chemistry.) Pp. viii+ 693. (New 
> ke York and Amsterdam : Elsevier Publishing Co., Ine. ; 
was London : Cleaver-Hume Press, Ltd., 1950.) 95s. 
nul | PROF. J. TIMMERMANS has done a service to 
trial ¥ science in bringing together in one volume 
ices | Suthoritative values for the main physical properties 
the | of a large number of substances in the realm of 
the | O™ganic chemistry. Up to the present, it has often 
able been a matter of doubt as to the most reliable value 
| tome °° choose from the many to be found in the literature 
’ and as to the accuracy of the value when chosen. 
These doubts need no longer exist, now that this 
mia volume is available. 
hips The author is director of the International Bureau 
ll as 4} of Physieco-Chemical Standards in Brussels and a 
and \} member of the Committee of Physico-Chemical Data 
ave » Of the International Union of Pure and Applied 
=r Che mistry. As is stated in the preface, ‘“‘The volume 
ide. | .8mong the fruits of a quarter of a century's activity 
| of the International Bureau and combines the results 
* | obtained in their laboratories with those provided by 


| & systematic harvesting of the whole of the chemical 
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literature up to January Ist, 1950’. But it is more 
than that, for it is the life-work, almost, of an expert 
in fine measurement whose steady enthusiasm has 
inspired the work. Prof. Timmermans is also the 
author of a book, ‘‘La Notion d’Espéce en Chimie” 
(Paris: Gauthier-Villars, 1928), in which he sets out 
the precautions necessary before a measured constant 
may be deemed reliable ; the standard of purity of 
the substance on which the determination is made is 
of first importance, and certain criteria of purity 
have to be satisfied. That work was brought up to 
date and translated by R. E. Oesper and published 
under the title “Chemical Species” (New York and 
London : Macmillan, 1940). 

The present volume is not only useful because it 
provides in an accessible way reliable values of the 
physical properties of organic substances, but also be- 
cause it directs attention to those details to which heed 
must be given if a measurement is to be of permanent 
value. Those who make use of the book for reference 
should be careful to read the sixteen pages of the 
introduction, which set out the rules employed to 
assess the accuracy and precision of the published 
values of constants and the influence of the system 
of units adopted. It is only in the light of the author’s 
remarks in the introduction that the choice of the 
values in the tables will be understood and their 
reliability gauged. It is to be hoped that one result 
of the publication of this volume will be that the 
measurements recorded in the literature will in future 
be of a higher standard of reliability, and that so 
many will not fall outside the rules for incorporation 
in @ future extended edition as have had to be 
discarded in compiling the present volume. 

The object of the work is set out clearly in the 
introduction : it “records, as completely as possible, 
those physico-chemical constants of organic com- 
pounds which have been measured with sufficient 
care to warrant their acceptance as data established 
with a precision worthy of contemporary science”’. 
The author states that “in order to facilitate the use 
of this work we have been careful to reduce the 
results of different authors to the same system of 
units, where this has appeared to be useful”. It is 
not always clear where this has been done, and 
whether the results of some of the older measurements 
quoted would not need correction to the international 
scale of temperature. 

As to the scope of the work, owing to the lack of 
reliable data it is not possible to provide systematic 
tables of the chief physical properties of the com- 
pounds—such as density, boiling and freezing points, 
vapour pressures, viscosities, surface tensions, re- 
fractive indices, and thermal constants and their 
variation with temperature—but only those properties 
of each substance which meet the standards of 
reliability, and sometimes these are limited to only a 
few properties. Nevertheless, in the 607 pages of 
tables there is a wealth of highly useful data relating 

hundreds of organic compounds. A full list of 
relerences is given at the end of the volume. This 
foliows a short sketch of the history of the systematic 
investigation of the physical properties of organic 
compounds which began with the famous work of 
Kopp on molecular volumes. There is a formula 
index as well as a subject index, giving the names of 
the compounds and the number of the page on which 
the name appears. Reference, therefore, is easy. 

This book will be of value to the research chemist, 
and libraries should possess it for reference. 

A. C. EGERTON 
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A PLANT ALKALOID HANDBOOK 
The Alkaloids 


Chemistry and Physiology. Edited by R. H. F. 
Manske and H. L. Holmes. Vol. 1. Pp. viii+ 525. 
(New York: Academic Press, Inc., 1950.) 10 dollars. 


LKALOIDAL chemistry has expanded over the 

past few decades to such an extent that it can 
be no longer exhaustively or even adequately treated 
by single authors, as was formerly possible in such 
classical works in this field as those of Bruhl and 
Henry. Even so, the present work, in which the 
editors “‘aim to assemble in five volumes all the 
pertinent knowledge of the chemistry and pharma- 
cology of the alkaloids’, is a bold venture; there 
is a danger of lack of uniformity of treatment 
inevitable with a diversity of authors, however 
distinguished their own contributions to original 
knowledge in this field. 

In this book the seven chapters are devoted to 
sources of alkaloids and their isolation (R. H. F. 
Manske); alkaloids in the plant (W. O. James) ; 
pyrrolidine alkaloids (L. Marion); senecio alkaloids 
(N. J. Leonard); pyridine alkaloids (L. Marion) ; 
chemistry of the tropane alkaloids (H. L. Holmes) ; 
and strychnos alkaloids (H. L. Holmes). This first 
volume is naturally a shop window, but if the suc- 
ceeding volumes keep up the standard attained in 
this one the editors and authors will earn the plaudits 
of all organic chemists who acquire or who can 
consult such a noteworthy production. 

The formule are printed in a clear form acceptable 
to chemists, and the tabular presentation of physical 
and other data is a pleasing feature of the work. In 
dealing with the structure of strychnine and other 
alkaloids, the accepted formule, with numbering, 
could with advantage have been placed very early in 
the appropriate chapter. 

Chapters 1 and 2 are highly stimulating essays 
containing, as they do, material not usually found in 
the routine alkaloidal text-book. Workers on alka- 
loids must often have felt that the botanical classi- 
fication of species must bear some relation to the 
alkaloidal types found in the different species; a 
discussion of this problem is found in Chapter 1. The 
reader's attention is directed to Hutchinson’s “The 
Families of Flowering Plants’’,in which the evolution 
of flowering plants is portrayed, and to the orders 
which are alkaloid-bearing. The time is evidently 
still not ripe for any convincing treatment of this 
subject ; the observations that nicotine occurs in 
flowering plants (Spermatophyta) and in the vascular 
cryptogams (Pteridophyta) show that considerable 
caution must be exercised in drawing generaliza- 
tions. 

The contents of Vols. 2, 3 and 4 are listed on the 
paper cover of Vol. 1, but there is no mention of the 
contents of Vol. 5. Adequate treatment of the 
pharmacology of the alkaloids is foreshadowed in 
the editorial preface, as might be expected from 


the title of the series. From this first volume, 
however, it is not clear how this aim is going to 
be attained. Presumably Vol. 5 will be devoted 


in part at least to the pharmacology, since there 
is only cursory and quite inadequate mention of 
any pharmacology in the present volume. It is 
eminently desirable that the pharmacology should be 
written by a pharmacologist, but to deal with all the 
pertinent knowledge of this aspect of the alkaloids 
will not be a light undertaking. 
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This volume is singularly free from errors. One 
curious slip occurs on p. 279, where nortropane is said 
to be isomeric with ethylpiperidine. The formula of 
strychnine, in vogue until quite recently, is portrayed 
on p. 418 with a missing methylene group. For the 
decomposition of gold and platinum salts, it is true 
that hydrogen sulphide may be used (p. 274); but 
Dudley’s silver method is infinitely preferable as it 
leaves no acidity and no colloidal metal sulphide. 
It is surprising to find in an American publication 
Adams’s catalyst referred to repeatedly and uniformly 
as Adam’s catalyst. 

The subject-matter is reasonably up to date, and 
to keep it so the editors propose to issue supplements 
at periodic intervals. HarRoup Krnc 


SEVERI’S COLLECTED WORKS 


Francesco Severi: Memorie Scelte 


Vol. 1. A cura di Beniamino Segre. 
Nazionale per le onoranze a Francesco Severi.) 
xx + 458. (Bologna: Dott. Cesare Zuffi, 1950. 


4,000 lire. 
A* already noted in Nature of June 10, p. 925, the 
national committee formed to organize the 
celebration of Prof. Severi’s scientific jubilee decided 
to publish a selection of his works in four volumes. 
The appearance of the first volume provides an 
occasion for a survey, perforce brief and incomplete, 
of the author’s productions and their relation to the 
previous literature. 

During his fifty years activity, Severi has some- 
times built magnificently on existing foundations ; 
at other times he has worked from original concepts 
of great power and fecundity. While many eminent 
mathematicians contrive to live on the discoveries 
they have made in early years, Severi, at the age of 
seventy, constantly reveals fresh enterprise and con 
tinues to inspire a large band of disciples. An 
examination of his principal researches, which fall 
roughly into four groups, will make this plain. 

The first category, represented by the present 
volume, comprises the higher projective geometry. 
Here the main influence is his teacher Corrado Segre, 
the most skilled exponent of the synthetic technique. 
But, far from contenting himself with the master’s 
methods and aims, Severi has ranged wide, making 
great advances in such fields as Schubert's enumera 
tive geometry, Grassmann’s representation of linea: 
spaces, and the foundations of algebraic geometry ; 
to the latter subject is devoted a memoir published 
as recently as 1948. 

The second class includes the birational geometry 
of surfaces and manifolds, dealing with properties 
which are invariant under birational transformation. 
In 1903, about ten years after Castelnuovo and 
Enriques had begun their great task of creating the 
theory ab initio, Severi was to make his first con 
tributions; he proceeded to fill lacuna, simplify 
proofs and, eventually, to sketch the difficult (and 
still incomplete) extension to manifolds in general. 
To this period belongs the prize memoir, written in 
collaboration with Enriques, on hyperelliptic sur- 
faces; here again it is noteworthy that these re 
searches are continued, nearly forty years later, in 
the treatise on quasi-Abelian functions (Nature, 
October 16, 1948, p. 593). 

In the third category the above problems are 
treated by the transcendental methods devised by 
Abel and Riemann for curves, and first applied in 
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detail to surfaces by Picard, during the last years of 
the nineteenth century. To this subject Severi has 
made fundamental contributions, the first of which 
run parallel to results of Castelnuovo and Enriques, 
while the last are of quite recent date. The most 
celebrated work in this field is the memoir (1906) 
which shows that, on an algebraic surface, any 
algebraic curve is equivalent to a linear combination 
of a finite number of such curves; from this stem 
various important consequences in the so-called 
theory of the base. 

rhe fourth group, closely linked with the second 
and third, originates in the work of Picard, but 
reaches its full stature in the researches of Poincaré 
in the topology of manifolds. From Poincaré these 
ideas passed to Lefschetz, who, in 1917, began the 
systematic development of topological and transcend 
ental methods in algebraic geometry, deriving in 
inspiration from previous work of 
Severi. Some ten years later, Severi himself took 
ver these tools, which in his hands have since 
vielded abundant results; among them must be 
noted his extension (1934) of the theory of the base 
to any manifold, and his invention (1932) of systems 
of equivalence. In the theory of surfaces, for example, 
the latter concept enables him to define rational 
series of points, whereas the preceding theory con- 
templated only rational systems of curves. These 
ideas, which to-day are far from being fully exploited 
even in the case of surfaces, have already given rise 
to a considerable literature, in virtue of the fact that 
they span, not only classical birational geometry, but 
transcendental and topological theory as well. 

To the above list should be added a number of 
important papers on function theory and an entire 
series of treatises, most of them based on lectures, 
dealing with geometry and analysis. All this work 
is informed with the greatest breadth and originality, 
and in it versatility of method vies with elegance of 
presentation. It is characteristic of Severi that he 
should have found time and interest to write a 
brilliant text-book of infinitesimal calculus, the notes 
and exercises of which provide an introduction to 
practically the whole of pure mathematics. 

Yet even here, as in the papers on analysis, one 
immediately discerns the Italian geometer. In pre- 
cisely what the classical Italian geometry consists it 
is by no means easy to explain ; though, in essence, 
it is always concerned with the properties of poly- 
nomials, its most successful instruments of research 
are of quite another character than algebraic. An 
excellent example is furnished by the memoir, 
printed in the present volume, on the intersection of 
manifolds ; this is devoted to an array of problems, 
each of which seeks the number of solutions common 
to a system of equations. Yet, in any given case, it 
would not only be difficult to set down these equa- 
it would be futile. 

A second illustration is Castelnuovo’s theorem on 
the conditions of rationality of a surface—an alge- 
braic question, if ever there were one ; nevertheless, in 
the past fifty-five years, no important variant of the 
original geometrical proof has been found. This situa- 
tion is typical throughout the subject : in most parts 
of projective and birational geometry the combined 
resources of modern algebra and topology have not 
merely failed to solve the outstanding problems, 
but have hitherto proved powerless to attack the 
majority of questions to which geometers have 
already provided solutions. In fact, the algebraists 
who, during the past twenty years, have sought to 
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revise classical methods, have scarcely begun to 
take the measure of their difficulties; if they are to 
succeed, algebraic technique must sooner or later 
be transformed beyond recognition. 

It remains to add that the present volume has been 
produced under the able direction of Prof. B. Segre, 
who contributes a short preface ; that Severi himself 
has interwoven valuable commentaries here and 
there ; that the book contains a complete list of the 
author’s publications to the end of 1949; and that 
printing and binding are worthy of the contents. 

L. Roru 


AMERICAN SPIDERS 


American Spiders 

By Dr. Willis J. Gertsch. (New Illustrated Naturalist 
Series.) Pp. xiii+285+-64 plates. (New York: D. 
Van Nostrand Co., Inc.; London: Macmillan and 
Co., Ltd., 1949.) 52s. 6d. net. 


R. WILLIS J. GERTSCH is an official of the 

American Museum of Natural History who has 
long been known for his interest in spiders. It may 
be said at once that his book is a model for anyone 
who has to attempt the difficult task of displaying 
before the general reader a specialist’s study of a 
remarkable group of animals. 

First, he introduces the reader to the Arachnida 
as a whole, and then, in three chapters, tells the 
story of the spider’s life. This has the merit of being 
written consistently from the point of view of a man 
of science, and it is thoroughly up to date. All the 
traditional mistakes, half-truths and partial revela- 
tions are in these pages replaced by the latest views or 
corrected by the most recent discoveries. The chapter 
on the sex life of spiders may seem to be dispro- 
portionately long, but the author might justify this 
on the ground that courtship is more highly developed 
among spiders than any other invertebrates, and it 
provides unrivalled opportunities for the study of 
instinctive actions, sexual selection and other 
theoretical topics. 

After an account of the evolution of spiders, Dr. 
Gertsch devotes four chapters to the different 
families. One of these, on the Mygalomorphz, the 
miscalled tarantulas, is particularly welcome to 
European readers, for the sub-order is not well 
represented in European fauna nor adequately 
described in the literature. Nor does the author omit 
the primitive Liphistiide or the rare Hypochilide, 
the scientific interest of which is great; in fact, he 
shows throughout a striking wisdom in the mention 
of details (such as the two-segmented anterior 
spinnerets of Aliatypus) which are of true biological 
significance. 

Dr. Gertsch makes an attempt to find some 
alternatives to the usual Latin family names, but 
when this leads him to write of ‘“Feather-footed”’ or 
““Ogre-faced” spiders, it may be doubted whether the 
effort is worth while. But this is a detail. This book 
covers a wide field—so wide that it includes the 
spider in mythology, medicine and economics—and 
covers it pleasantly, accurately and authoritatively. 
The illustrations in colour and photogravure, which 
deserve a special word of praise, surpass anything 
else in the spider books of to-day. 

The book is expensive; but it is well worth its 
price. There is no other which could be more con- 


fidently recommended to the beginner in arachnology, 
nor, indeed, to others. 


T. H. Savory 
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Viscometry 
By Dr. A. C. Merrington. Pp. viii+142. 
Edward Arnold and Co., 1949.) 16s. net. 
“HIS monograph on the measurement of vis- 
cosity is intended chiefly for the research worker 
who needs an up-to-date survey of the many available 
methods, and their advantages and limitations. The 
first four chapters deal with the general principles of 
viscometry, the conventional absolute methods, and 
their adaptation for relative measurements. The 
more important technical viscometers are then 
described, and tables for converting the readings of 
the Redwood No. 1, Saybolt and Engler instruments 
to kinematic viscosities are given in an appendix. A 
chapter on gases gives an account of the standard 
capillary-flow experiments, and also those methods 
particularly applicable to vapours and to work at 
low temperatures. Miscellaneous methods described 
include Bridgman’s experiments with a falling- 
cylinder system and Rhodin’s direct-reading instru- 
ment. The special problems of measurements on 
very viscous materials (with viscosities of 10°-10 
poises) are discussed, with a warning note as to the 
urgent importance of temperature control. The final 
chapter on applications to rheology deals with the 
chief classes of anomalous viscosity and gives some 
of the methods of measuring velocity gradient 
directly. 

Applications to particular industries are mentioned 
briefly in the text, with reference to comprehensive 
bibliographies at the end of each chapter, totalling, 
in all, several hundred original papers. In this 
respect the book is almost like the index volume to 
an encyclopedia, and it should be invaluable to the 
worker seeking concise and rapid direction on some 
special problem in his own field. This is the chief 
purpose for which the book was written ; but it can 
also be recommended as an excellent critical dis- 
cussion of a branch of physics which, perhaps because 
of its development on the technical side, often figures 
rather briefly in the standard academic books. The 
author is a senior scientific officer at the Ministry of 
Supply. G. R. Noakes 


Lessons on Soil 
By Sir E. J. Russell. Second edition. Pp. xx+ 134. 
(Cambridge : At the University Press, 1950.) 7s. 6d. 
ANY years ago Sir John Russell was permitted 
to give some lessons to some of the children of 
the village school at Wye. When he removed to 
Rothamsted he was invited to continue his lessons with 
the third form at St. George’s, Harpenden. Not sur- 
prisingly, his subject was the soil, and, before his 
lessons began, the pupils were warned that the 
material taught would be modified according to their 
reactions and, later, published. His book first 
appeared in 1911 and, since that time, has been 
reprinted a number of times. Now, after an interval 
of twenty years, Sir John has prepared a second 
edition which, although bringing the factual material 
to date, repeats the pattern of the first issue of 
thirty-nine years ago. Nor was there need for 
change. 

From the beginning the author invited the teacher 
who might make use of the book to use it only as an 
aid to his own and his pupils’ observations. ‘No 
description or illustration can take the place of direct 
observation; the simplest thing in Nature is in- 
finitely more wonderful than our best word pictures 
can ever paint it.”” Each lesson, therefore, is designed 
so that the teacher of soil science may make use of 


(London : 
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local illustrations, although with each topic he is given 
practical details on how to make the lesson arresting 
and remembered. The text is simply written anc 
easy to follow, the diagrams and photographs clear 
and relevant, and, altogether, Sir John has written 
a@ text-book for teachers which should serve 
encouragement and guide to any other former 
presidents of the British Association who care to 
follow suit. Teachers of biology will be grateful to 
him for all the practical suggestions in his book. 

T. H. Hawkers 


as 


New Biology, 9 

Edited by M. L. Johnson and Michael Abercrombie. 
Pp. 128+10 plates. (Harmondsworth: Penguin 
Books, Ltd., 1950.) Is. 6d. 


HE ninth issue of “New Biology” contains two 

articles dealing with insect movements. One, by 
C. B. Williams, deals with the deliberate movement 
of butterflies by migration, while the other, by C. G. 
Johnson, describes the accidental distribution of 
insects by drift “ton the wings of the wind”. Williams 
discusses the evidence which indicates that migration 
in more than three hundred species of butterflies and 
in a large number of moths occurs in practically all 
parts of the world from the equator to the Arctic 
Circle. Besides giving examples of the aerial dis- 
persal of insects by wind, Johnson discusses factors 
influencing aerial populations of insects as well as 
recent research at Rothamsted and Cardington. 

In another article I. Berenblum sums up the main 
results of inquiries into the causes of cancer and 
shows that a real understanding of the difference 
between a cancerous cell and a normal one needs 
exhaustive investigation of the processes which go 
on inside cells. Prof. W. Rowan examines Canada’s 
premier problem of animal conservation, namely, the 
periodic scarcity of the Canadian snowshoe rabbit 
which is the mainstay of certain predatory fur- 
bearing mammals and meat-eating birds. Other 
articles include one by Prof. C. W. Wardlaw on the 
male fern, B. A. Kilby on phosphorus drugs and 
insecticides, and R. F. Ewer on recent researches 
on whales. 


Principles of High-Polymer Theory and Practice 
Fibers, Plastics, Rubbers, Coatings, Adhesives. By 
Prof. Alois X. Schmidt and Prof. Charles A. Marlies. 
(McGraw-Hill Chemical Engineering Series.) Pp. 
xii+743. (New York and London: McGraw-Hill! 
Book Co., Inc., 1948.) 45s. 


HE authors have set themselves the task of 


describing in a single volume the fundamental 
chemical and physical principles underlying the 
technology of high polymers—both natural and 
synthetic. Early chapters deal with definitions and 
fundamental concepts, molecular forces and an 
interpretation of the special properties of high 
polymers. There follow chapters describing th« 
formation and structure of high polymers and their 
solubility and molecular-weight relationship. The 
subject of moulding and manipulation is introduced by 
a general account of rheological principles. The first 
part of the book is concluded with chapters on mech- 
anical, electrical, thermal and optical properties. In 
the second part the preparation, properties and 
applications of each type of polymeric material are 
described in turn. 
The account is clear and precise throughout, and 
the book should serve as a useful introduction to the 
vast field of high polymers. 
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POLARIZATION OF THE SUNLIT SKY 


By Pror. S. CHANDRASEKHAR, F.R.S., and DONNA ELBERT 


Yerkes Observatory, University of Chicago 


T is well known that Lord Rayleigh accounted for 

the principal features of the illumination and the 
polarization of the sunlit sky in terms of the laws of 
scattering now associated with his name. On 
Rayleigh’s interpretation, the deep blue colour of the 
sky at the zenith is related to the 4~* dependence of 
the scattering coefficient on wave-length and the fact 
that for small optical thicknesses, t,, the intensity of 
the diffusely transmitted light is proportional to 7). 
Similarly, the strongly varying polarization of the 
sky radiation, and in particular the maximum 
polarization in a@ direction at right angles to the 
direction of the sun, is related to the fact that on 
Rayleigh’s law the light scattered at right-angles to 
the direction of incidence should be completely 
plane-polarized, whereas that scattered in the for- 
ward or the backward direction should have the 
same polarization as the incident light. Since this 
explanation is based on laws valid only for the 
elementary acts of single scattering, we cannot expect 
it to account for those features of the sky radiation 
which are to be traced directly to the admixture, in 
the observed light, of light which has suffered more 
than one scattering process in the atmosphere ; and 
among the most striking of these latter features is 
the phenomenon of the neutral points where the 
polarization is zero. Thus, it is found that there 
are in general two neutral points on the principal 
meridian (that is, the meridian containing the sun). 
For angles of incidence not exceeding 70° these 
neutral points occur about 10-20° above and below 
the sun; these are the neutral points of Babinet 
and Brewster, respectively. On the other hand, when 
the sun is low, then near the horizon opposite the 
sun and about 20° above the anti-solar point a new 
neutral point oecurs ; this is the Arago point. These 
facts should be contrasted with what should be ex- 
pected on the laws of single scattering, namely, that 
the polarization should be zero in the direction of 
the sun. 

The neutral points were observed and discussed a 
great deal during the nineteenth century, culminating 
in the early years of this century in the monumental 
work of Dorno'. Dorno not only observed the neutral 
points on the principal meridian, but he also in- 
vestigated in detail the continuation of these neutral 
points over the entire hemisphere along the so-called 
‘neutral lines’. These lines separate the regions of 
positive from the regions of negative polarization 
and show a remarkable dependence on the direction 
of the sun (see Fig. 2). 

During the nineteenth century the existence of 
these neutral points and their behaviour with the 
direction of the sun were regarded as one of the most 
remarkable phenomena in meteorological optics. 
Considerable thought was accordingly given to 


accounting for them by many investigators, including 
Arago*, Brewster*, Soret*, Hurion®, Pernter*, Exner’, 
Jensen* and Ahigrimm®, among others. It was, how- 
ever, Soret who first clearly recognized that the 
oecurrence of the neutral points must be due to the 
presence of secondary and higher orders of scattering. 


To substantiate this idea, Soret gave a semi-quantita- 
tive theory of the phenomenon by superposing the 
radiation resulting from the primary scattering by 
an element of volume on the secondary scattering 
by the same element of volume, on the assumption 
that the sources of primary scattering are located 
principally in the plane of the horizon (cf. van de 
Hulst**). Soret’s ideas were extended and worked 
out in great detail by Ahlgrimm. But Ahlgrimm’s 
developments are restricted by his assumption that 
the entire phenomenon could be accounted for by 
considering the scattering which takes place in a 
small spherical volume, and by his neglect of alié 
orders of scattering higher than the second and the 
gradual attenuation of the incident light of the sun 
and its replacement by scattered light diffused 
through the medium. These are clearly very severe 
limitations, and one can question whether the ex- 
planation of the phenomenon given on such premises 
really goes beyond the simple recognition that we 
can understand the phenomenon if we take into 
account the higher orders. of scattering. 

It is clear that a rigorous theory allowing for all 
orders of scattering cannot be developed without 
deriving the equations governing the transfer of 
radiation in an atmosphere in which each element 
scatters in accordance with Rayleigh’s laws. But 
these equations were formulated only so recently as 
1946". However, the need for a development along 
these lines was clearly stated in 1913 by L. V. King 
in a paper of great interest'*. However, King decided 
against an exact treatment of the problem with the 
remark, “The complete solution of the problem from 
this aspect would require us to split up the incident 
radiation into two components one of which is 
polarized in the principal plane and the other at 
right-angles to it : the effect of self-illumination [that 
is, of the higher orders of scattering in our present 
terminology] would lead to two simultaneous integral 
equations in three variables the solution of which 
would be much too complicated to be useful”. With 
this comment, King restricted himself to the problem 
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Fig. 2. Dorno’s observations of the neutral lines on May 17, 1917, 

at Davos. The various curves were determined during the follow: 

ing times when the zenith distance of the sun varied by the 
amounts given: 


oe ccecuce 7? 19- 7 28 0 = 87° 10°- 0° 

-seees oF 13-— 6? 33 0. = 78° 14°-— 81° 30” 
————- 6? 14-— 5? 34 @. = 68° 20’ - 71° 44’ 
0-0-0-0-0- 37 15- 3 42 6, = 48° 12° — 52° 40° 
_—— § O- 34 6, = 44° 21’ - 40° 33’ 
-=<— =— 9 44-10 11 6. = 39° 5’ -— 35° 26° 
coecccoce 12? 56- 14 6, = 29° 50° — 31° 26’ 


of the’ general illumination of the sky and worked 
out a theory on assumptions which did not allow 
for the partial polarization of the radiation field 
or the anisotropy of the scattere< radiation. In 
the later developments along the lines initiated by 
King, by Tichanowsky™, Chapman and, Hammad", 
the angular distribution of the scattered radiation is 
allowed for in accordance with the ‘phase function’ 
3(1 + cos* @)/16x: but this law gives the angular 
distribution only for incident natural light and is 
not of general applicability. However, there exists 
an investigation by Tichanowsky™ and a later one 
by Hammad" in which the secondary scattering is 
treated correctly. But none of these latter investiga- 
tions has led to numerical results relating to the 
neutral points ; and, in any case, orders of scattering 
higher than the second are always ignored and, more- 
over, no attempt is made to take into account the 
effect of the reflexion by the ground. 

The foregoing brief account of the earlier work on 
the illumination and the polarization of the sky 
emphasizes the need for answering the following two 
questions: First, what is the best way in which we 
ean characterize @ general partially pqjarized radia- 
tion field in order that the exact equations of the 
problem can be correctly formulated? Secondly, 
is there a basic problem the solution of which will 
provide a simple and a convincing explanation of 
the phenomenon of the neutral points and lines ? 

These questions have been considered by one of 
us in recent years (see “Radiative Transfer”, by 8. 
Chandrasekhar ; Oxford, 1950), and a theory has 
been developed which provides the exact solution 
of a problem in terms of which it appears that we 
can account for all the essential features of the 
phenomenon of the neutral points and lines. Actually 
the solution of the mathematical problem was 
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Fig. 3. The neutral lines as predicted by the theory. The various 
curves refer to the following zenith distances of the sun : 





6 = 90° ; 6, = 58-7°; —— 6, = 43-9°; 
++ O. = 76°1°; -0-0-0- 6,=—50°2°; —.— 6, = 36-0°; 
The curves in this figure which roughly correspond to Dorno’s 

observations are marked similarly 


obtained three years ago’’. The theory is described 
and briefly illustrated in “Radiative Transfer” 
(chapter 10, see particularly § 73); but it is only 
during the past year that we have made sufficiently 
extensive calculations to provide detailed comparisons 
between the predictions of the theory and the 
observations. But before we describe these newer 
results of our calculations, it may be of interest to 
summarize briefly the manner in which the two 
questions which we raised earlier were answered. 

Considering first the most convenient characteriza- 
tion of polarized light, we observe that, to describe 
@ general radiation field which is partially plane- 
polarized'"*, we need three parameters to specify the 
intensity, the degree of polarization and the plane 
of polarization. But it would scarcely be possible to 
include such diverse quantities as an intensity, a 
ratio and an angle in any symmetrical way in formu- 
lating the basic equations. It appears that for these 
latter purposes the most convenient representation 
of polarized light is by a set of parameters first intro- 
duced by Stokes'’® in 1852. In spite of the funda- 
mental importance of these parameters they do not 
seem to be generally known: for example, they are 
not to be found in any of the standard books on 
optics. However, the meaning of these parameters 
for a partially plane-polarized beam is particularly 
simple: Let / and r refer to two arbitrarily chosen 
directions at right-angles to one another in the plane 
transverse to the direction of propagation of the 
beam. The intensity J ({) in a direction at an angle 
to the direction of 1 must go through two complete 
cycles as | goes through 360°; it must therefore be 
expressible in the form 


I (¥) = I cos* Y + I; sin?) + 3 U sin 2). (1) 


The coefficients I), J; and U in this Fourier representa- 
tion are the Stokes parameters. In terms of these 
parameters the direction, x, of the plane of polariza- 
tion and the degree of polarization, 5, are given by 
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tan 2y = U/(Ii — Ir) (2) a . _ 3 Fue 
- Ty (U.95 LoPos Ti) = Bune 
8 = (1; — Ip) 800 2y/(Ii + In). (3) X L[EM0) + xlr0)} ole) + 2 {Hur0) + Cod} OW) 
— {E(ue) + o(0)} x(u) — 2 {O(u0) + alo) } Su) 
[he additive property of the Stokes parameters + (l—po*) {X™ (uo) ¥™ (u) — ¥™ (ue) X™ (u)} 
which makes them so convenient for treating transfer x cos 2 (@, — 9)], (5) 
problems is evident from the representation (1) : end 
If two independent streams of polarized light are 
mixed, then the Stokes parameters characterizing the —_7 ,, @3 UePo: Ta) 3 Pu 
mixture is the sum of the Stokes parameters of the Ce ao 16 u — ve 


individual streams. 

In terms of the Stokes parameters & law of scatter- 
ing is specified by a matrix, since an elementary act 
of scattering results in a linear transformation of the 
parameters. Consequently, by considering the 
intensity as a vector I with the components J), J, and 
U and replacing the ‘phase function’ commonly intro- 
duced to describe the angular distribution of the 
scattered radiation by a ‘phase matrix’, we can 
formulate the basic equations without much diffi- 
culty®*. Once the equation of transfer has been 
formulated in the manner we have described, the 
next question concerns the problem which we wish 
to consider as basic in the theory of the illumination 
and the polarization of the sky. This is provided by 
the following standard problem in the theory of 
diffuse reflexion and transmission : 


A parallel beam of radiation of net flux -F 
“(F), Fy, Fg) per unit area normal to itself in the 
three Stokes parameters is incident on a plane 
parallel atmosphere of optical thickness t,, in some 
specified direction (—p», 9), where » denotes the 
cosine of the angle to the outward normal and 9 the 
azimuthal angle. It is required to find the angular 
distribution of the light diffusely transmitted below 
the surface t = 7. 


The foregoing problem has been solved exactly and 
the solution is given in “Radiative Transfer” (§ 71). 
This is not the place to describe the details of the 
method of solution ; suffice it only to say that the 
solution was made possible by the existence of certain 
invariances which the laws of diffuse reflexion and 
transmission by plane-parallel atmospheres must 
satisfy. (These invariances form the basis of the 
developments summarized in “Radiative Transfer’’.) 

We are, of course, particularly interested in the 
case when the incident light is natural. In this case 
PF, = Fy = 4F (where ~F denotes the net flux of the 
incident natural light) and Fy = 0. In these cir- 
cumstances the intensity and the polarization of the 
sky as witnessed by an observer at t == +, and in the 
direction (u,p) are governed by the equations given 
below. In these equations J; and J; refer to the 
ntensities in directions (in the transverse plane) 
parallel and perpendicular, respectively, to the meri- 
dian passing through the direction specified by (,¢). 
We have 


T,) = .. Fire 
32 ue 


{Mu0) + xvod} E(u) + 2 {blro) + Slu0)} alu) 
{El.0) + o(u0)} Wu) — 2 {O(r0) + nlro) } (uv) 
4uy, (1—p*)/* (1—p,*)*/? {xX (uo) Y™ (vy) 

— Y © (u9) X™ (2) } cos (@o — 9) 

* (L—u9*) {X™ (uo) FY (u) — ¥™ (uo) X™ (u)} 

x 08.2 (po — 9) ], 
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(4) 


[2 (1 — u*)* (1 — 9*)*/* ee {X™ (0) F™ (u) 
Y® (19) X® (u)} sin (Qo — 9) 
-u (1- tLe”) {x (uo) y (2) — y® (9) x® (2)} 
x sin 2 (p95 — 9) J, (6) 
where }, ¢,..., Y® are twelve functions of the 
single variable ». These functions are defined in 
“Radiative Transfer”, p. 269. However, it may be 
stated here that the eight functions, ¥, ¢, x, , & 7, 6 
and co, can all be expressed in terms of two pairs of 
functions X;,Y; and X;,Y,. A tabulation of the four 
pairs of functions for various values of +, provides, 
therefore, the complete solution of the problem. 
Before we can apply the foregoing solution to the 
problem of the illumination of the sky, we must con- 
sider the effect of the ground at t = +,. The solution 
expressed by the formule (4)—-(6) assumes that the 
ground is a perfect absorber. However, if the law of 
reflexion by the ground is specified, then it is not a 
difficult matter to relate the solution of the problem 
when there is a ground to the solution of the standard 
problem. This reduction is particularly simple if it 
is assumed that the ground reflects according to 
Lambert’s law with an albedo ?,; that is, the light 
reflected by the ground is unpolarized and uniform 
in the outward hemisphere independently of the state 
of polarization and the angular distribution of the 
incident light, and that, further, the outward flux 
of the reflected light is always a certain fixed fraction 
?» of the inward normal flux of the radiation incident 
on the surface. In this latter case, the corrections to 
I,, I, and U given by equations (4)—(6) are: 


? 


' 
Soo te I {y (uo) +H4hy(u0)} {[l—yru)]. (7) 


I* =. = 
a” Gl = toe 
det =* ya)” F fyi(20) + Ye(u0)} [1—velu) ], (8) 
and 
u* = 0, (9) 


where y; and y; are two further functions of u (related, 
however, to X;, Y; and X;, Y,;) and & is a certain 
constant depending only on 7. 

While the solution described by the foregoing 
equations was obtained some three years ago, a 
detailed comparison of the predictions based on this 
solution with the results of observations had to await 
the tabulation of the basic eight functions X;, Y), .. ., 
X® and Y® of ». This tabulation has now been 
completed, and the following is a brief summary of 
the results we have obtained. 

The calculations have been made for a number of 
values of t,. But for purposes of illustration we shall 
restrict ourselves in this article to the case t, = 0-15: 
this is approximately the value of the optical thick- 
ness at A 4500 A. 

First considering the degree of polarization for 
various angles of incidence, we determined the neutral 
points which occur on the principal meridian both 
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Variation of the degree of polarization in the principa 
meridian for various angles of incidence. The abscissa gives the 
zenith distance and the ordinate gives the degree of polarization 
in per cent. The curves mark 1, 2, 3 and 4 represent the 
variation for the angles of incidence 6, = 90°, 76-1°, 50-2° and 0°, 
respectively. The thick solid curves are obtained before any 
ground corrections have been applied. The curves are 
obtained if we allow for a ground reflecting according to Lambert's 
law with an albedo 4, = 0-25. The thin intermediate curves are 
obtained if 4, = 0-10. The positions of the neutral points are 
also indicated 
with and without the ground correction. It was 
found that the ground correction even with an albedo 
as high as 25 per cent did not make any sensible 
difference to the positions of the neutral points”. 
This independence of the neutral points of the ground 
correction is not difficult to understand. The laws 
of Rayleigh scattering give the maximum polariza- 
tion for the scattered light ; all other laws give much 
less polarization. A ground reflecting according to 
Lambert’s law can therefore scarcely compete with 
Rayleigh scattering for producing polarization. The 
effect of reflexion by the ground is therefore essentially 
one of adding a component of natural light to the 
polarized light already present. Consequently, we 
can expect the reflexion by the ground to reduce the 
degree of polarization, but not turn the plane of 
polarization or change the direction of zero polariza- 
tion. 

The results of the calculations on the neutral 
points are summarized in Fig. 1. It will be seen that 
the calculations predict the occurrence of neutral 
points in the manner they are observed. In particular, 
it will be noticed that the Brewster point sets when 
the angle of incidence is about 68°; simultaneously 
the Arago point rises on the opposite sky. As the 
sun sinks lower, the Arago point rises higher, anc 
when the sun sets the Babinet point and the Arago 
point are both at an equal elevation of about 20° 
above the horizon. 

As we have stated, points of zero polarization occur 
only on the principal meridian. At the points 
analogous to the neutral points on the other meri- 
dians, the sign of the polarization changes; this 
depends on whether J; is greater than or less than J,. 
The polarization is assumed positive if J; is less than 
T, and negative if the reverse is true. On this con. 
vention the polarization is negative on the principal] 
meridian between the Babinet and the Brewster 


January 13, 1951 


points; outside these points the polarization is 
positive. Thus on the principal meridian the Babinet 
and the Brewster points separate the regions of 
positive from the regions of negative polarization. 
The neutral lines do the same for the entire hemi 
sphere. 

The neutral lines have been observed most careful! 
by Dorno’, and the diagram representing his principa! 
results is reproduced in Fig. 2. It will be seen from 
this figure that when the sun is nearly on the horizon 
the neutral line connects the Babinet and the Arago 
points by a closed symmetrical curve of the shape of 
a@ leminiscate**. As the sun rises this leminiscate 
becomes more and more asymmetrical, and when the 
angle of incidence exceeds 68° the leminiscate opens 
out and a part of the locus appears on the horizon 
below the sun and passes through the Brewster point 
which has now risen. The neutral line consists 0! 
two such separated curves until the angle of incidence 
becomes about 44°, when the two ends meet and we 
have again a closed re-entrant curve. For still smaller 
angles of incidence the neutral line ‘collapses’ towards 
the centre and finally reduces to a point when the 
sun is at the zenith. 

The neutral lines computed with the aid of the 
formule we have given for various positions of the 
sun (which roughly correspond to Dorno’s observa- 
tional curves) are illustrated in Fig. 3. It is seen that 
all the features exhibited by the observations are 
faithfully reproduced by the theoretical curves. 

Turning next to the degree of polarization, we have 
illustrated in Fig. 4 its variation on the principa! 
meridian for various angles of incidence. It will be 
noticed that the maximum polarization always occurs 
in a direction which is very nearly at right-angles to 
the incident direction. In the absence of ground 
corrections, the maximum polarization is about 
90 per cent and is very nearly independent of th« 
altitude of the sun, though there is a slight increase 
for high altitudes. However, when the correction for 

reflexion by the ground is made, the maximum 
polarization decreases with increasing altitude of the 
sun in @ quite pronounced manner. The observations 
do show such a behaviour, and we conclude that this 
trend is due to reflexion by the ground. 

Finally, in Fig. 5 we have compared the degree 
of polarization at the zenith for various angles of 
incidence with the observations of Tichanowsky”’. 
It will be seen that the observed polarizations are 
systematically lower than the predicted ones even 
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Fig. 5. Variation of the degree of polarization at the zenith for 

various angles of incidence. The curve 4 = 0 allows for no ground 

reflexion. The other two curves allow for reflexion by a ground 

with the albedos indicated. T curve represents the 
observations of Tichanowsky 
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ground 


for & g reflecting with an albedo as high as 
25 per cent. This discrepancy must clearly be due to 
the scattering by suspended dust and particles. This 
last reference to the scattering by particles suggests 


that, since we now have an exact theory for de- 
termining the molecular component of the sky radia- 
tion, we have a means of analysing the non-molecular 


component of the sky radiation. 
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SCIENTIFIC RESEARCH IN 
BRITISH COLONIES 


“fNOLONIAL Research 1949—50’* is an omnibus 

+ work which includes, besides the annual report 
of the Colonial Research Council, the seventh annual 
report of the Colonial Products Research Council, 
the sixth annual report of the Colonial Social Science 
Research Council, the fifth annual reports of the 
Colonial Medical Research Committee and the Com- 
mittee for Colonial Agricultural, Animal Health and 
Forestry Research and the third annual reports of 
the Colonial Insecticides, Fungicides and Herbicides 
Committee and the Colonial Economic Research 
Committee. Its 155 pages constitute a record of 
research which bids fair to become wellnigh as 
impressive as that in the annual reports of the 
Department of Scientific and Industrial Research ; 
nevertheless, in spite of information regarding staff 
and publications, “‘Colonial Research” in its present 
form still falls far short of being the reference work 
that the annual report of the Department of Scientific 
and Industrial Research now provides. 

Some of the information appended to the annual 
report of the Colonial Research Council duplicates 
that already published in Colonial 107 in the return 
of schemes made under the Colonial Development 
and Welfare Acts by the Secretary of State for the 

* Colonial Office. Colonial Research, 1949-50. Reports of tho 
Colonial Research Council, Colonial Products Research Council, 
Colonial Social Science Research Council, Colonial Medical Research 
Committee, Committee for Colonial Agricultural, Animal Health and 
Forestry Research, Colonial Insecticides, Fungicides and Herbicides 


Committee, Colonial Economic Research Committee. (Cmd. 8063.) 
Pp, 55. (London: H.M. Stationery Office, 1950.) 32. 6d. net. 
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Colonies. Disbursements for the year were well over 
£1} million, bringing the total sum allocated for 
research schemes from Colonial Development and 
Welfare funds since 1940 to about £7} million net, 
to which must be added something like a further 
£1} million additional assistance provided by Colonia] 
governments. About 32-5 per cent of the total 
allocation has been for agricultural, veterinary and 
forestry schemes, 14-4 per cent for medical research, 
14-0 per cent for fisheries research, 8-7 per cent for 
social science and economic research, 7-6 per cent 
for tsetse and trypanosomiasis research, 6-5 per cent 
for insecticides research, 4-6 per cent for Colonial 
products research, 4-1 per cent for anti-locust research 
and 7-6 per cent for other miscellaneous purposes. 
Important schemes made during the year include 
provision for expanding and maintaining for five 
years the former Rockefeller Yellow Fever Institutes 
at Lagos, in Nigeria, and at Entebbe, in Uganda, 
which were taken over as a British responsibility on 
January 1, 1950, and will in future deal with all virus 
diseases affecting West and East Africa, respectively ; 
provision for the maintenance for five years of the 
Institute for Research and Training in Fish Farming 
at Penang, in Malaya, and the establishment of an 
East African Marine Ficheries Research Station in 
Zanzibar, and of a Fisheries Research Station at Fort 
Roseberry in Northern Rhodesia to serve that terri- 
tory and Nyasaland. 

The recruitment of scientific workers, especially 
the younger men, showed a definite improvement 
during the year, which witnessed the introduction of 
the Colonial Research Service; and the Colonial 
Research Studentship Schemes, notably those in soil 
science and fisheries, attracted a considerable field of 
candidates and should lead to many useful research 
workers being secured for service in the Colonial 
Empire. Reference is also made to the promotion of 
co-operation between Colonial governments and the 
Department of Scientific and Industrial Research, 
particularly in building, road and water pollution 
research and with the Pest Infestation Laboratory. 
Further research was undertaken during the year 
by the African Studies Branch of the Colonial Office 
into the contemporary history and problems of 
African administration, while Lord Hailey has now 
completed his survey of African native administration 
and the organization of native courts. The Colonial 
Local Government Advisory Panel has been of great 
assistance to Colonial governments, and the work of 
the regional anti-locust organizations in Africa, 
administered and financed on an international basis, 
is developing steadily. The second volume of the late 
Dr. Kuezynski’s Colonial Demographic Survey, 
covering East Africa, the South African High Com- 
mission Territories, Mauritius and Seychelles, was 
issued during the year, while the Crown Agents’ 
Engineering Advisory Service continued to furnish 
technical information to visiting Colonial officials 
and in reply to inquiries from the Colonies. 

The Mauritius-Seychelles Fisheries Survey ended 
in December 1949, the final results of the Gulf of 
Aden Fisheries Survey have now come in and a first 
report on the Fisheries Survey in Sarawak has been 
received. The work of the Directorate of Colonial 
(Geodetic and Topographic) Surveys was again 
directed chiefly to the preparation of maps of specific 
areas scheduled for immediate development, but 
some progress has been made in the preparation of 
standard topographical series. Recruitment of geo- 
logists improved very considerably, and besides the 
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expansion of the existing geological surveys in Kenya, 
Uganda, Tanganyika, Nyasaland, Nigeria, the Gold 
Joast, Sierra Leone and British Guiana, new surveys 
were formed in Jamaica and in the British territories 
in Borneo. The Tsetse Fly and Trypanosomiasis 
Committee has been reconstituted with the following 
terms of reference: “To consider and advise on the 
co-ordination of action, including research and 
reclamation, directed against human and animal 
trypanosomiasis” ; and during the year forty corre- 
spondents with the Water Pollution Research 
Laboratory of the Department of Scientific and 
Industrial Research were nominated by Colonial 
governments. 

The report of the Colonial Products Research 
Council is in two parts—a general report and a most 
interesting review of some research work in progress. 
The former refers to the important observation made 
during the year that banana plants resistant to attack 
by Fusarium oxysporum cubense, the cause of Panama 
disease, harbour in their root system certain bacteria, 
which produce antibiotic substances highly active 
against fungi and other micro-organisms. In the root 
systems of the Panama disease-susceptible Gros 
Michel variety of banana, such bacteria are apparently 
absent or very rare. Following further work by Dr. 
A. C. Thaysen and his collaborators, Drs. Arnstein, 
Cook and Lacy, working in the Imperial College of 
Science and Technology, London, have found that 
the actinomycete toxic to Fusarium oxysporum 
cubense, isolated from a Jamaican soil, gave a mixture 
of pigmented strains, and from the fluid culture of the 
red strain an antibiotic, musarin, was isolated which 
is @ powerful anti-fungal agent but less effective as an 
antibacterial antibiotic. Working in the University 
College of the West Indies, Prof. C. H. Hassall and 
Miss L. Wong have separated seven strains from 
Meredith’s actinomycete, from one of which they 
have isolated an antibiotic differing completely in its 
properties from musarin, and which has been desig- 
nated manamycin. Dr. L. F. Wiggins’s synthesis of 
the cyclic ketonic acid, 2-acetyleyclohex-4-one-1- 
carboxylic acid by condensation of butadiene and 
8-acetylacrylic acid is of special interest as providing 
an example of the conversion of sucrose derivatives 
into a homocyclic compound and thus facilitating the 
industrial utilization of sugar. The properties of 
sugar cane waxes are being carefully studied, and, in 
Prof. M. Stacey’s laboratory at the University of 
Birmingham, Mrs. C. E. M. Tatlow has continued to 
study new trifluoroacetyl derivatives of the sugars, 
The dextran blood-plasma substitute is now being 
marketed under the name ‘Intradex’, and Prof. 
Stacey is investigating a number of new problems, 
notably the optimum molecular size of the degraded 
dextran for transfusion. At the University College 
of North Wales, Prof. S. Peat has developed com- 
paratively simple methods for producing high-quality 
amylose and amylopectin from potato starch. Work 
carried out during the year at the Colonial Micro- 
biological Research Institute has given a general 
picture of the types of micro-organisms which are 
active during the fermentation of the cocoa bean in 
Trinidad and Grenada, and has shown the complexity 
of the problem of the nature of the substance or sub- 
stances responsible for the development of the 
chocolate aroma in fermented cocoa beans. Investiga- 
tions on the polyphenolic substances in fresh and 
fermented cacao beans have been extended. Prof. 
T. P. Hilditch and his collaborators have continued 
the investigation of vegetable drying oils and have 
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proved that heat treatment of the oil seeds from 
Tetracarpidium conophorum prevents the develo)). 
ment of free fatty acid in the seeds on storage, whi!» 
further technical trials have established the sup: 

iority of this oil to linseed oil. Oils from various 
varieties of groundnuts and sunflower seeds grown i: 
East Africa have been examined at the request of 
the Overseas Food Corporation. Dr. J. C. Smit 
and Mr. C. Pickering have further investigated t), 
wetting agents obtained from certain hydrocarbo) s 
present in Trinidad petroleum, while the study of the 
chemistry of eugenol has been continued in Prof. 
G. R. Clemo’s laboratory. Some progress has been 
made in the study of the saponin isolated from the 
wood of Mora excelsa, and the Council has supported 


the study of plant materials of potential medicinal or 


insecticidal value. 
The sixth annual report of the Colonial Social 


Science Research Council refers to the particular 


attention given during the year to the staffing of 
regional institutes and to their relation with Colonia! 
universities, to the further employment of sociologists 
and other workers who have become accustomed to 
Colonial conditions and to the fullest possible utiliza- 
tion of the experience of research workers. Progress 
has been made in the establishment of the Institute 
of Social and Economic Research attached to the 
University College of the West Indies, and Dr. 
Audrey Richards has been appointed director of the 
East African Institute of Social Research, the pro- 
gramme of which for the next five years will be cor 

centrated on linguistic studies, basic ethnographical 
studies recommended in reports on social researc! 
needs prepared for the Council, the utilization of 
these basic studies in a comparative study of loca! 
government, and an urban survey of Jinja and its 
periphery. Building on a modest scale should start 
shortly. The new Colonial universities are beginning 
to be in a position to sponsor research in the socia! 
sciences, while among projects in progress may be 
mentioned the ethnographical survey of Africa, a 
handbook of African languages, the socio-economic 
surveys of Zaria (Nigeria), Mba-Ise, Owerri (Nigeria) 
and Oshogbo (Nigeria); psychological testing in 
Nigeria, studies of the political organization of 
typical communities in the Gambia and _ socio 
logical research at Genieri (Gambia), and anthropo 
logical studies of the Turkana (Kenya), the Acoli, 
Lugbara and the Alur and Jonam (Uganda); and 
also sociological studies in North Borneo and Singa 
pore. 

The fifth annual report of the Colonial Medica! 
Research Committee, besides the continuance of al! 
the main research schemes initiated or supported by the 
Committee during 1948-49, records the initiation of 
new investigations of leprosy, particularly in relation 
to the use of the sulphone group of drugs, and of 
loiasis, as well as the strengthening of the filariasis 
unit at Mwanza, Tanganyika Territory. The East 
African Medical Survey has been transferred to 
Mwanza from Malza, and in Jamaica a study of the 
infectivity and habits of the suspected malaria 
vectors, particularly in relation to housing, and the 
possibility of control by residual insecticides has been 
initiated. The East African Malaria Unit was estab- 
lished with headquarters at Muleza, Tanganyika, and 
arrangements for taking over the research laboratory 
at Freetown, Sierra Leone, were completed during 
the year. Following preliminary therapeutic trials 
which showed that African subjects with bancroftian 
filariasis tolerated much higher doses of ‘Hetrazan’ 
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than the level of 2 mgm./kgm. usually employed 
elsewhere, in prolonged courses, the toxicity of 
‘Hetrazan’ was tested on two hundred Africans free 
from filariasis and it was concluded that doses con- 
siderably higher than those usually employed could 
safely be given. Extensive surveys have been made 
of the incidence of infection of L. loa and other 
filarial infections both in human beings and in 
Chrysops, the vector species, in the Kumba and 
Bamenda divisions in the Cameroons and elsewhere, 
and the wide distribution of Chrysope in Africa has 
been noted, including its presence in areas where 
loiasis is not a problem. 

A disturbing development in malaria therapy in 
Malaya has been the appearance of proguanil- 
resistant strains of P. falciparum. The Hot Climate 
Physiology Laboratory at Oshodi, Nigeria, has been 
completed and equipped, and studies have been made 
on the ability of native-born West Africans to work 
in severe heat and humidity, the effect of arterial 
occlusion upon the sweat rate and sweat composition, 
the metabolic costs of common tasks, blood chemistry 
and daily sweat loss in routine tasks. Physiological 
research at Makerere College, Uganda, has included 
red blood cell counts of students and the preparation 
of precipitin sera; investigations have been carried 
out of tick-borne relapsing fever, and the success of 
chloromycetin in the treatment of scrub typhus has 
been amply confirmed. A field research unit based 
on the Institute for Medical Research, Kuala Lumpur, 


Malaya, is making a long-term study of scrub 
typhus. 
The fifth annual report of the Committee for 


Colonial Agricultural, Animal Health and Forestry 
Research reviews the regional agricultural research, 
as under the East African Agricultural and Forestry 
Research Organization, where work is being done in 
mycology, including a study of the canker disease of 
cypresses, and where absence of staff has impeded 
the research into the sudden death disease of the 
clove trees. The individual research projects are 
assisted from Colonial Development and Welfare 
Funds and research work is undertaken as part of the 
programme of Colonial departments. Under the 
banana research scheme administered by the Imperial 
College of Tropical Agriculture, Trinidad, work on 
the breeding of male parents carrying the factors of 
immunity to Panama disease has reached a stage 
at which little further progress can be made until 
the projected expedition to south-east Asia can take 
place ; and under the cocoa research scheme, similarly 
aiministered, work is proceeding on the completion 
of testing the I1.C.S. clones, the establishment of a 
collection of cacao types, of Theobroma species and 
allied types, and breeding of improved strains, 
including those resistant to witches broom. Indi- 
vidual research projects include the appointment of 
an officer in charge of termite research in the Colonies 
) study termites in the field and train entomologists 
for this specialized work, in the first place in East 
Africa. In British Guiana manurial research in 
progress aims at the solution of the phosphate 
problem, while in the Federation of Malaya mech- 
anical cultivation trials of rice received special 
consideration. On the Gold Coast, research into lime 
die-back disease has shown that a virus is responsible, 
that most sweet citrus is capable of carrying it and 
that A phis cttricidus Kirkaldy (A. tavaresi del Guercio) 
is one of the vectors. In Mauritius, research is being 
carried out to find means of controlling or eradicating 
the introduced shrub Cordia macrostachya (Jacq.), 
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which is a serious weed in sugar plantations; also 
clonal selection trials are in progress at the Lya- 
munga Coffee Research Station, Tanganyika. Reports 
are also included from the standing Cocoa Research, 
Soils and Stored Products Sub-Committees. 

The Colonial Insecticides, Fungicides and Herbi- 
cides Committee appointed two new sub-committees 
during the year, one to consider problems relating to 
herbicides and arboricides (including defoliants) and 
the other to deal with defoliants. Arrangements have 
been made with the Imperial College of Science and 
Technology, London, and the Agricultural Research 
Council for fundamental work on insecticides to be 
conducted at the Imperial College Field Station, 
Silwood Park, and at Rothamsted Experimental 
Station. Preliminary work on a number of the 
newer insecticides has been agreed on, and the 
establishment of a Colonial Insecticides Research 
Unit in West Africa is recommended. A study of the 
behaviour of mosquitoes in huts treated with DDT 
and BHC has commenced, and also of the effect of 
partial defoliation of the bush in tsetse concentration 


areas on tsetse control and the disinfestation of 
trains against tsetse. The work of the Colonial 
Insecticides Research Team, Porton, on aqueous 


suspensions of insecticides, the formation and pro- 
perties of DDT crystals, the toxicity of compound 497, 
‘Chlordan’ and ‘“Toxaphene’, and the fumigant 
action of insecticides, and that of the Colonial Insecti- 
cides Research Unit, East Africa, on tsetse, mosquitoes 
and malaria, and malaria eradication in Mauritius are 
reviewed iri some detail. 

The third annual report of the Colonial Economic 
Research Committee records that arrangements for 
research projects into the national income of Nigeria, 
the problems arising from the dependence of certain 
Colonial territories upon imported foods and on 
transport economics in relation to economic develop- 
ment, with special reference to Nigeria, are well under 
way ; difficulty in securing suitable research workers 
has continued to be a principal hindrance to progress. 
Other schemes in progress at the end of the year were 
Dr. J. Greaves’s inquiry into Colonial monetary 
systems, and an investigation by Mr. P. T. Bauer of 
the organization of trade in West Africa. 


FIFTIETH ANNIVERSARY OF THE 
NOBEL FOUNDATION 


N December 10, the Nobel Foundation celebrated 

its fiftieth anniversary. Alfred Nobel, a man of 
great vision and unique generosity, and most keenly 
interested in the welfare of mankind, wished his 
discovery of dynamite, the most potent explosive of 
his time, and the huge estate collected through its 
manufacture, to benefit peace and progress. To 
achieve this he directed that his estate after his death 
should constitute a fund, the interest of which would 
be distributed annually in the form of prizes to those 
who, during the preceding year, shall have conferred 
the greatest benefit on mankind. The interest was to 
be divided into five equal parts, and apportioned as 
follows : one part to the person who shall have made 
the most important discovery or invention within the 
field of physics; one part to the person who shall 
have made the most important chemical discovery 
or improvement ; one part to the person who shall 
have made the most important discovery within the 
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domain of physiology or medicine ; one part to the 
person who shall have produced in the field of 
literature the most outstanding work of an idealistic 
tendency ; and one part to the person who shall 
have done the most or the best work for fraternity 
among nations, for the abolition or reduction of 
standing armies and for the promotion of peace. 

The prizes for physics and chemistry were to be 
awarded by the Swedish Academy of Science ; that 
for physiology or medical work by the Caroline 
Institute in Stockholm; that for literature by the 
Academy in Stockholm; and that for champions of 
peace by a committee of five persons to be elected by 
the Norwegian Storting. 

Nobel added that it was his wish that in awarding 
the prizes no consideration whatever should be given 
to the nationality of the candidates, so that the most 
worthy should receive the prize, whether he be a 
Scandinavian or not. Later it was realized that in 
practice a prize could not be awarded for work done 
during the preceding year only. The rules of the 
Nobel Foundation were correspondingly amended, 
stating that: the provision in the will that the 
annual award of prizes shall refer to work during the 
preceding year shall be understood in the sense that 
the awards shall be made for the most recent achieve- 
ments in the fields of culture referred to in the will, 
and for older works only if their significance has not 
become apparent until recently. 

In his contribution to a volume just published, 
entitled ““Nobel: The Man and His Prizes” (Stock- 
holm: Sohlmans Forlag), Liljestrand, who for the 
past thirty-two years has filled the important post of 
secretary of the Medical Nobel Committee, emphas- 
izes the marked similarity between certain expressions 
in Nobel’s will and the regulations governing the 
Rumford Medal, which is awarded by the Royal 
Society in London “to the author of the most im- 
portant discovery or useful improvement . . . made 
during the preceding two years on heat or light, the 
preference always being given to such discoveries as 

. . tend most to promote the good of mankind”. 
[It seems probable that these directives served as a 
model for Nobel when he began to plan his awards 
for new and important contributions to human wel- 
fare in certain scientific or other cultural fields. 

Competence to submit proposals for the award of 
Nobel Prizes for Physics and Chemistry is enjoyed 
by: (1) Swedish and foreign members of the Royal 
Academy of Science; (2) members of the Nobel 
Committees for Physics and Chemistry ; (3) men of 
science who have been awarded a Nobel Prize by 
the Academy of Science; (4) professors of physics 
and chemistry in several Scandinavian universities ; 
(5) holders of corresponding chairs in at least six 
universities or corresponding institutions selected by 
the Academy of Science with the view of ensuring 
the appropriate distribution of the commission over 
the different countries and their seats of learning ; 
and (6) other men of science from whom the Academy 
may see fit to invite proposals, an authorization of 
which the Academy makes use on generous lines. 

Competence to submit proposals for the award of 
the Nobel Prize for Physiology and Medicine is 
enjoyed by: (1) members of the teaching body of 
the Caroline Institute ; (2) members of the medical 
class of the Royal Academy of Science ; (3) previous 
recipients of the Nobel Prize for Physiology and 
Medicine ; (4) members of medical faculties of several 
Scandinavian universities ; all the bodies which are 
named above under (5) and (6). 
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That good use is made of these generous competence 
statutes of the Nobel Foundation is shown by the fact 
that in the course of the past fifty years as many as 
872 names have been suggested as recipients of tie 
Nobel Prize for Physiology and Medicine alone. 

While the ultimate responsibility for the distrib, 
tion of the Prize for Physics and that for Chemist: 
lies with the Swedish Academy of Sciences and f\, 
the Prize for Physiology and Medicine with t 
Caroline Institute (Medical Faculty), much of ti 
responsibility is borne by the special committ 
appointed to advise these institutions. The members 
of these committees carry out a heavy and difficult 
task in scrutinizing the large number of proposals 
submitted. In 1950 the number of nominations for 
the Prizes for Physics, Chemistry and Physiology and 
Medicine were as high as 56, 72 and 113 respective! 

General merit alone in promoting science does not 
qualify for obtaining a Nobel Prize. Several con- 
tributions by the same person but in different fields, 
none of which is important enough by itself to qualify 
for an award, are not considered. It is after recog 
nizing the fundamental importance of a discovery 
that it is ascertained who is or are responsible for 
that qualifying advance. The statutes of the Nobe! 
Foundation thus do not exclude the possibility of one 
person obtaining more than one Nobel Prize. 

However, only one Nobel laureate has so fa: 
obtained more than one prize ; that was Marie Curie, 
who received one and a quarter awards. The Physics 
Prize in 1903 was shared by Becquerel and by Pierre 
and Marie Curie, half of the prize being allotted to 
Becquerel. In 1911 the Chemistry Prize was very 
appropriately awarded to Marie Curie, “for he: 
services to the advancement of chemistry by th« 
discovery of the elements radium and polonium. 
by the isolation of radium and the study of th 
nature and compounds of this remarkable element’ 
As Irene Joliot-Curie and Frederic Joliot obtained 
the Chemistry Prize in 1935 “for their synthesis of 
new radioactive elements’, the Curie family has 
received no less than five Nobel Medals, which may 
remain a record for all time. 

The history of the Nobel Foundation covers much 
of the history of physics, chemistry and medicine of 
the past fifty years. 

The awarding institutions very happily chose 
Réntgen as the first recipient of the Physics Prize. 
while Van’t Hoff and von Behring were given the 
Prizes for Chemistry and Medicine. In the history of 
science, few discoveries have put into motion an 
avalanche as mighty as did Réntgen’s, leading from 
Becquerel’s fundamental observation to the discovery 
of radium and to the birth of nuclear sciences so 
intimately connected with the name of Rutherford. 
There is no branch of science that has not benefited 
from the discovery of X-rays. 

The presentation of Nobel Prizes is always a great 
and solemn event. This year, the fiftieth anniversary 
of the Foundation, has been marked by even greater 
ceremony. 

All former laureates were invited to attend ; 
twenty-five came from abroad to join their five 
Swedish colleagues in celebrating this most happy 
event. They were headed by Max von Laue, who 
received the Physics Prize in 1914 for his discovery 
of the diffraction of X-rays by crystals, a work which 
immensely accelerated the rate of motion of the 
avalanche released by Réntgen’s discovery. 

In the beautifully decorated Hall of the Academy 
of Music, H.M. King Gustav handed over the Physics 
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Prize to Powell, the Chemistry Prize to Alder and 
Diels, and the Prize for Physiology and Medicine to 
Hensch, Kendall and Reichstein. 

Dr. Osterling, when addressing Bertrand Russell 
at that occasion on behalf of the Swedish Academy 
if Literature, pointed out that Russell’s philosophy 
may be said in the best sense to fulfil just those 
desires and intentions that Alfred Nobel had in mind 
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when he instituted his prizes. There exist quite 
striking similarities between their outlooks on life. 
Both of them are at the same time sceptics and 


itopians, both take the gloomy view of the con- 
temporary world, yet both hold fast to a belief in 
the possibility of achieving logical standards for 
human behaviour. 

During the banquet in Stockholm’s splendid Town 
Hall which followed the presentation, tribute was 
paid to Alfred Nobel’s memory and also to the 
whievements of the present and former laureates. It 
was emphasized that the great attendance at the 
fiftieth anniversary ceremonies is a sign of the high 
esteem in which science and literature are held in 
Sweden, as well as an expression of deep admiration 
ind indebtedness to those who through their brilliant 
whievements have enriched our minds and contri 
buted to the welfare of human beings. 

In a world torn by political disunity, the Nobel 
Foundation, in the spirit of its founder, has always 
tried to serve the cause of international understanding. 
Let us hope and trust that this spirit will prevail in 
the times to come. G. HEvEsy 





OBITUARIES 
Prof. W. Kosters 


Pror. WILHELM KO6stTeErs, president of the Physik- 
, alisch-Technische Anstalt at Brunswick in Western 
Germany, died suddenly at Miinster, in Westphalia, 
m July 28, 1950, at the age of seventy-four. With 
his death the science of metrology loses one of its 
| most energetic and experienced workers. 

Wilhelm Késters was born on April 25, 1876. He 
studied physics, mathematics, chemistry and miner- 
alogy at the Universities of Miinster, Greiswald and 
Bonn. His first appointment after graduating as 
Dr. phil. in 1899 was with the Kaiserliche Normal- 
eichungskommission (Standards Committee), which 
later became the Reichsanstalt fiir Mass und Gewicht. 
When this establishment was amalgamated in 1917 
with the Physikalisch-Technische Reichsanstalt, 
Késters became director of the Department for 
Weights and Measures and was head of the Labora- 

tory. Between 1899 and 1917, Késters was scientific- 
illy active in all the Laboratories of the Committee 
and at an early age made valuable contributions to 
the methods of metrological observation and instru- 
nentation ; his contribution to the development of 
the larger comparator was a decisive factor in 
influencing subsequent measuring technique of the 
serman length standard. In 1917 he was appointed 
iead of the laboratory dealing with length standards. 
In 1892, in Sévres, Michelson compared the metre 
ith the wave-length of the red cadmium line. Fabry 
nd Perot in 1907 made a check comparison and 
)btained a result which was within one ten-millionth 
f Michelson’s result. Following these measurements, 
he opinion prevailed in metrological circles that a 
ave-length of a particular monochromatic light 
ould be used instead of the international metre 
tandard, and Késters was a pioneer in the appli- 
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cation of wave-length measurements for determining 
standard length. He saw the advantage to industry 
in the use of interference measuring methods, and his 
work resulted in 1920 in the Késters’s interference 
comparator built by Carl Zeiss, of Jena, and which, 
by its universal application, has in no mean way 
contributed to the fact that German industry in the 
field of metrology holds the position it does to-day. 

In 1921 Késters was elected a member of the 
Comité International des Poids et Mesures, and here 

he successfully advocated the use of a wave-length as 
a measure of standard length; at the seventh con- 
ference, held in 1927, it was decided provisionally 
that the metre was equivalent to 1,553,164-13 times 
the wave-length of the red line of cadmium in dry 
air at 15° C., at a pressure of 760 mm. mercury and 
g = 980-665 cm. sec.~*. Késters’s definition of stan- 
dard gauge length was accepted internationally and, 
at his proposal, the yellow-green krypton line 
(A = 0-565) was accepted as the wave-length 
standard. Under Késters’s leadership this line was 
selected as it was found to be reproducible with the 
required degree of accuracy, and, indeed, at the time 
of his death, Késters was still experimenting in this 
field using krypton-84 and -86. 

The results of Késters’s scientific work led to 
improvements and developments in a great number 
of applications : the development of standard lamps 
for the interference method of measuring length 
(1928); investigations on the Doppler spread of the 
lines of the spectrum and experiments in the cooling 
of lamps with solid nitrogen (1938) ; development of 
the interference double prism (1931) ; determination 
of the constituents of sea water by interference 
methods (1930); development of a comparator for 
the measurement of the International Ohm (1935) ; 
work on the precision measurement of the refractive 
index of glass plates by the interference method 
(1940) ; introduction of a standard temperature of 
20° -C. for industrial measuring purposes, which 
Késters considered specially important and which 
was adopted by the International Committee for 
Weight and Measure at Paris in 1939. 

In 1948 Prof. Késters was appointed the first 
president of the Physikalisch-Technische Anstalt, 
Brunswick (now renamed Physikalisch-Technische 
Bundesanstalt), which is the successor of the Phys- 
ikalisch-Technische Reichsanstalt formerly situated 
in Berlin-Charlottenburg. He carried out the very 
difficult executive tasks of rehabilitating the Phys- 
ikalisch-Technische Anstalt in its new surroundings 
at Brunswick during the critical and trying post-war 
period in an able manner, and his loss will be doubly 
felt, first, because he was an able executive, and 
secondly, because the load of executive duties 
prevented him from completing the metrological 
work for which he was so well known. It is char- 
acteristic of the man that he was not a writer of 
books; once a scientific problem on which he had 
been engaged extensively was resolved, his interest 
in that problem was finished, and perhaps through 
this he may be known only to the specialists, since 
he leaves behind remarkably little published scientific 
work. E. Kornatz 


Prof. W. T. Gordon 
Pror. W. T. Gorpon, emeritus professor of 
geology in the University of London, died on 
December 12 at the age of sixty-six after a very 
short period of retirement. 
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He graduated at Edinburgh, and after a period of 
research at Cambridge returned to his University as 
lecturer in paleontology under Prof. James Geikie. 
In 1914 he was appointed lecturer in geology at 
King’s College, London, taking charge of what was 
then quite a small department. He maintained it 
during the First World War, and in the succeeding 
phase of expansion his vigour and organizing ability 
developed it so considerably that the title of professor 
of geology was conferred on him in 1921. He occupied 
the chair for twenty-seven years. 

During these earlier years, Prof. Gordon laid the 
foundations of his notable work on the Lower 
Carboniferous flora. His name will always be 
associated with two famous localities for petrified 
fossil plants on the shores of the Firth of Forth, 
Pettycur and Gullane. He developed the interesting 
and important theory that favourable opportunities 
for such petrifactions were found in the vicinity of 
freshly deposited beds of voleanic ash subjected to 
contemporary weathering, and he successfully applied 
this theory in guiding his field collection. He pub- 
lished detailed accounts of a number of important 
species. One of his most important contributions 
was the collection of complete material for the 
description of the genus Pitys, published in 1935. 
His interests also ranged widely in the field of 
invertebrate paleontology, and he made an important 
addition to our knowledge of the rather enigmatical 
group of the Archeocyathine based on material 
from Antarctica. Further, though he published little 
on the mineralogical side of his subject, he had wide 
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knowledge of the gemstones, particularly of the 
diamond : he was active as a consultant in this fiel:! 
for the greater part of his working life. 

Prof. Gordon served as secretary and vice-presiden 
of the Geological Society of London, as president o! 
Section C (Geology) of the British Association at t! 
Aberdeen meeting, and he was active in the work 
many other societies. It is much more difficult 
express in short compass any adequate appreciatio 
of his services to his College and University. He was 
a real friend to the students of King’s College and a 
notable teacher of his subject. Old students of his 
are at present serving as heads of three of the Scho 
of Geology in the University of London, including 
his own. He did much also to develop the teaching 
of engineering geology and geography at King’s 
College. But his memory will live in the minds of 
many who never entered his Department, for his 
strength of character and great personal charm made 
him a notable figure in the general College life, and 
he gave freely of his abounding energy and vitality 
of mind to a wide circle both within and beyond th. 
College walls. S. W. Woo.pRIpGEe 
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WE regret to announce the following deaths : 

Lieut.-Colonel J. P. Mead, C.B.E., formerly directo: 
of forestry in Malaya, on January 2, aged sixty-four 

Mr. W. F. Perree, C.I.E., during 1919-25 chief 
conservator of forests and president of the Forest 
Research Institute, Dehra Dun, on December 6, 
aged seventy-nine. 





NEWS and VIEWS 


Theoretical Physics at King’s College, Newcastle 
upon Tyne: Prof. G. S. Rushbrooke 


Dr. G. S. RusH#prooKe has been appointed as 
from next September to the chair of theoretical 
physics at King’s College, Newcastle upon Tyne, 
which replaces that of experimental physics occupied 
by Prof. G. W. Todd until his death in February 1950. 
Dr. Rushbrooke studied at Cambridge, gaining first 
classes in Parts I and II and a distinction in Part IT 
of the Mathematical Tripos, and several prizes. After 
graduating, in 1936, he worked first with R. H. 
Fowler on statistical theory, and was awarded 
the Rayleigh Prize for an essay on the theory of 
solutions, in 1938. He proceeded to the Ph.D. degree 
in 1940, after having spent a year as research assist- 
ant to Prof. N. F. Mott at Bristol. He then moved 
to University College, Dundee, where he worked first 
in the Department of Mathematics and afterwards in 
the Department of Physical Chemistry. During these 
five years he published numerous papers on a variety 
of subjects, mostly mathematical—chemical in char- 
acter. From 1945 until 1948 he was working chiefly 
on research problems, in the Departments of 
Mathematics and Chemistry of the University of 
Leeds, and he then proceeded to Oxford as senior 
lecturer in theoretical physics, which post he still 
holds. Dr. Rushbrooke has published or collaborated 
in more than twenty original papers covering a wide 
field in mathematica] physics and chemistry. His 
main interest is in statistical mechanics, and he has 
written a book on the subject which has been very 
well received. He will be welcomed at Newcastle, 
not only by the Department of Physics but also by 
those of mathematics and chemistry. 


Sir James Cantlie (1851-1926) 


To the specialist in tropical diseases, Sir James 
Cantlie, who was born one hundred years ago, on 
January 17, 1851, is known as the founder of the 
London School of Tropical Medicine, of the Royal 
Society of Tropical Medicine and Hygiene, and of th: 
Journal of Tropical Medicine and Hygiene. The first 
aid worker remembers him as the creator of the 
College of Ambulance, the author of popular Red 
Cross manuals, and the inventor of a bullet-proof 
ambulance stretcher for rescue work in the trenches, 
while members of the Royal Army . Medical Corps 
recall that his Voluntary Medical Staff Corps was th: 
parent of the Royal Army Medical Corps of th« 
Territorial Army. To the layman, Cantlie is the 
rescuer of Sun Yat Sen, founder of the Chines 
Republic ; the evangelist of ‘physical jerks’; author 
of “Degeneration amongst Londoners’; the mar 
who advocated a national society for the prevention 
of decaying teeth, suggested bringing sea air in pipes 
from Brighton to London, and attacked the Eton 
jacket for exposing the loins. A versatile man, 
possessed of infectious vitality and a keen spirit of 
adventure, Cantlie was a fine teacher, an entertaining 
speaker and writer, and an amusing companion. His 
was a veritable genius for inventing things great and 
small. His many and varied public services have tended 
to overshadow his contributions to medicine, such as 
his operation for liver abscess, for which he introduced 
instruments of his own design. Cantlie was a graduate of 
the University of Aberdeen and was appointed assistant 
surgeon at Charing Cross Hospital at the youthful age 
of twenty-six. He was created K.B.E. in 1918 and 
died on March 28, 1926, in his seventy-fifth year. 
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The Physikalisch-Technische Anstalt 

[SLSEWHERE in this issue we record the death of 
Prof. W. Késters, the first president of the Physik- 
alisch-Technische Anstalt, which is situated a few 
miles west of Brunswick in the British Zone, and is 
successor to the Physikalisch-Technische Reichs- 
anstalt, of Berlin-Charlottenburg. During the War, 
many departments of the Physikalisch-Technische 
Reichsanstalt had been dispersed to various university 
towns, the major part to Weida in Thuringia (Russian 
Zone). Some 80 per cent of its buildings at Char- 
ottenburg were eventually destroyed by bombing. 
\lthough, therefore, the move to new premises was 
dictated by necessity, it brought with it many 
advantages. The Physikalisch-Technische Reichs- 
anstalt had outgrown its Charlottenburg premises, 
and these, being situated in a municipal neighbour- 
hood, had as time went on become increasingly 
unsuited for delicate scientific measurements. Fol- 
lowing agreement between the three Western 
Occupying Powers, the Scientific Research Branch 
if the British Element of the Control Commission for 
Germany was made responsible in 1948 for the 
rehabilitation of most of the departments remaining 
in Berlin, and the scattered elements elsewhere, as 
the Physikalisch-Technische Anstalt. This was part 
of the policy of the Scientific Research Branch, of 
encouraging German research of a peaceful nature as 
opposed to the main policy of controlling and pre- 
venting research for war purposes. A site on the old 
Luftfahrtforschungsanstalt Hermann Goering near 
Brunswick in Lower Saxony was placed at the 
lisposal of the Physikalisch-Technische Anstalt, on 
ondition that the extensive demilitarization of the 
buildings with war potential was undertaken. The 
Luftfahrtforschungsanstalt had escaped destruction 
during the War probably because it is situated in a 
thick wood and was provided with elaborate camou- 
flage. The Deutsche Physikalische Gesellschaften in 
the British Zone (which at their recent annual 
meeting held in Bad Nauheim were reconstituted as 
the Verband der Deutschen Physikalischen Gesell- 
schaften) appointed a committee consisting of Profs. 
Heisenberg, Kopfermann, von Laue and Pohl to 
advise on the selection of a president, and the choice 
fell on Késters. Hitherto the policy had always been 
to recruit the president from outside the Physikalisch- 
lechnische Reichsanstalt. 
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International Standards and Use of Insecticides 
THREE subjects are, in the main, dealt with in the 
report on the first session of the Expert Committee 
on Insecticides of the World Health Organization 
(Technical Report Series, No. 4; pp. 46; Geneva: 
World Health Organization ; London: H.M. Station- 
ery Office, 1950; 2s. 3d.; 30 cents). The first 
concerns the specifications of international standards 
for insecticides and their formulations for use against 
vectors of malaria, together with specifications for 
standard spraying equipment for malaria control and 
its adaptability to regional conditions. The second is 
the elaboration of a standard method for the elim- 
ination of insect vectors of disease from ships and 
aircraft, while the third is the recommendation of 
measures that might be given general application for 
the prevention of the introduction of anopheline 
mosquitoes into areas free or freed from them. 
Detailed specifications are laid down for DDT, 
together with the methods for determining the 
required chemical and physical characteristics of 
technical grade DDT. Other insecticides are left in 
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abeyance. General requirements for formulations are 
set out. Specifications for hand and compression 
sprayers are given in some detail, and technical 
improvements recommended. Methods of ‘dis- 
insection’ of ships and aircraft for quarantine pur- 
poses are described using DDT and the pyrethrins, 
and the recommendations of the committee on the 
composition, dosage and forms of distribution of the 
insecticide in the aircraft are given. The measures 
that, in the opinion of the committee, should be 
considered in the endeavour to prevent re-introduc- 
tion of anopheline mosquitoes in an area freed from 
them are then described. Brief consideration is given 
to the question of the interchange of information and 
literature, the waiving of customs duties on material 
for insect control, the functions of the World Health 
Organization panel of experts on insecticides, the 
toxicity of DDT to man, and rodenticides. 


James Young 


AN article by A. D. Cummings in the October 1950 
issue of Discovery (11, No. 10) gives details of how the 
petroleum industry was started in Great Britain by 
James Young just over a hundred years ago. In 1847 
Young received a letter from Lyon Playfair, chemist 
to the Geological Survey, explaining that a spring of 
‘mineral naptha” had been discovered on an estate 
near Alfreton, Derbyshire, and inviting Young to 
develop an industry which would provide a lamp oil 
cheaper than the sperm oil then in use. Young, who 
was then works manager to a chemical firm in 
Manchester, invited his employers to promote the 
project; the idea was considered too trivial to 
discuss. Yet, within twenty years, Young was able 
to retire with a comfortable fortune and, after several 
disappointments, was able to launch an industry 
which is still working profitably. An interesting 
sequel to Playfair’s original letter was that no further 
oil discovery was made in Great Britain until 1918, 
when a small quantity of oil was discovered near 
Chesterfield. 


Taxonomy of Tropical African Plants 


SuHoRTLY before the appearance of the paragraph 
under this title in Nature of December 2, p. 936, the 
secretary of the Association pour I’Etude tax- 
onomique de la Flore d’Afrique tropicale, Dr. J. 
Léonard, tendered his resignation. No official 
Belgian representative was present at the inaugural 
meeting. In consequence of the above resignation a 
meeting was held at Kew on December 14 to elect a 
new secretary. Twenty-one botanists were present, 
including taxonomists from the Anglo-Egyptian 
Sudan, Austria, Portugal and the United States of 
America. etters in support of the aims of the 
Association had been received from botanists in 
Belgium, France, Germany, Italy, Nigeria and 
Sweden. By a unanimous vote of those present, Mr. 
R. D. Meikle, of the Royal Botanic Gardens, Kew, 
was elected secretary, and all communications 
regarding the Association should be addressed to him. 


Physical Society’s Annual Exhibition 


Tue thirty-fifth annual Exhibition of Scientific 
Instruments and Apparatus arranged by the Physical 
Society will be held during April 6-11, excluding Sun- 
day, in the Royal College of Science Main Building, 
Imperial Institute Road, London, 8.W.7, and also in 
the Huxley Building, Exhibition Road (opposite the 
Science Museum). All tickets will be valid for entry 
into both buildings. The first day will be reserved 
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for members of the Society and the Press only. Dis- 
courses will be delivered by eminent men of science 
on four days of the Exhibition, and the prize-winning 
models of the Society’s annual Craftsmanship and 
Draughtsmanship Competition will be on show. A 
handbook of the Exhibition, containing full descrip- 
tions of all exhibits, will be available early in March 
from the Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, S8.W.7. 


Chemical Aspects of Cell Division 


THE Manchester Section of the Chemical Society, 
in conjunction with the Institute of Petroleum, the 
Royal Institute of Chemistry and the Society of 
Chemical Industry, is holding a symposium in the 
University of Manchester on March 15 on “Chemical 
Aspects of Cell Division”. The speakers and their 
subjects are: Prof. A. Haddow, “‘Recent Develop- 
ments in the Study of Cytotoxic and Carcinogenic 
Action”; Dr. W. C. J. Ross, “‘Cytotoxie Action in 
Relation to Chemical Reactivity”; Dr. F. L. Rose, 
“Cytotoxic Action in Relation to Molecular Shape” ; 
Prof. J. N. Davidson, “Chemical Components of the 
Cell”; Prof. W. T. Astbury, “The Problem of the 
Collaboration between Proteins and Nucleic Acids”’ ; 
Dr. W. M. Dale, “The Indirect Action of X-Rays on 
Aquevuus Solutions of Biologically Active Substances, 
and the Specificity of the Radiation Effects’’; Prof. 
E. C. Dodds, ““The Application of Biological Research 
on Hormones, with Special Reference to the Cancer 
Problem’’. The chairmen of the three sessions will be 
Profs. A. Haddow, J. W. Cook and E. R. H. Jones. 
Further particulars can be obtained from Dr. M. A. T. 
Rogers, Imperial Chemical Industries, Ltd., Dyestuffs 
Division, Hexagon House, Blackley, Manchester 9. 


Colonial Service: Recent Appointments 

Tue following appointments in the Colonial Service 
have recently been announced: Miss E. A. Blundell 
(woman education officer, Kenya), head of science 
side, Kenya High School; Dr. J. I. Taylor 
(veterinary research officer, Uganda), chief veterinary 
research officer, Uganda; J. H. Haughton (agricul- 
tural officer grade 2, Jamaica), senior agricultural 
officer, Jamaica ; H. O. Walker (meteorologist, East 
African Meteorological Department, Kenya), senior 
meteorologist, Nigeria; H. B. Ambrose, agricultural 
officer, Kenya; J. L. Clacey and J. T. W. Gray, 
agricultural officers, Gold Coast; J. F. Conroy, 
agricultural officer, Nyasaland; R. M. Davis, agri- 
cultural engineer, Nigeria; R. F. Le Duc, agricultural 
officer, Tanganyika; J. D. Carter and O. L. Lewis, 
geologists, Nigeria; W. Manning, geologist, Tangan- 
yika; G. R. C. Morgan, geologist, Federation of 
Malaya; J. B. McLean, veterinary officer, Nigeria ; 
E. C. Clarke and A. C. A. Walker, assistant con- 
servators of forests, British Guiana; A. Fraser, 
assistant conservator of forests, Nigeria; I. H. 
Proverbs, livestock officer, Nyasaland. 


Royal Commission for the Exhibition of 185! 
Mr. W. D. Srurcs, secretary to the Royal 
Commission for the Exhibition of 1851, writes: 
“T have read with interest Captain Edgar C. Smith’s 
article on ‘Scientific Centenaries in 1951’ (Nature, 
January 6, p. 7); but may I add one small comment. 
He ends his reference to the 1851 Exhibition with 
these words: ‘Fortunately, the Exhibition madeTa 
handsome profit, a part of which was used to purchase 
the market gardens to the south of Hyde Park, a 
tract of land now partly covered by some national 
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museums which will play a part in the Festival . 
Britain’. This is a somewhat summary dismissal « 
the Science, Geological, Natural History and Victori 
and Albert Museums; and it ignores entirely th 
Imperial College of Science and Technology and th 
Royal Colleges of Music and Art which are also o: 
the estate. Finally, it would perhaps be worth 

mention that the present 1851 Senior Studentshi; 
and Overseas Scholarships for Scientific Research ar 
still financed out of the Great Exhibition profits. 


Announcements 


Sir Cyril Hinshelwood, Sir Claude Gibb an 
Colonel H. C. Smith have been appointed member 
of the Scientific Advisory Council of the Minister o 
Fuel and Power; Dr. E. 8. Grumell and Dr. H 
Hollings have retired from the Council. 


Mr. H. A. R. Bryney, Under-Secretary at th: 
Board of Trade since 1947, has been appointed 
director and secretary of the British Standard: 
Institution in succession to the late Mr. Perey Good 

Tue following appointments in the University of 
Birmingham have recently been announced: Dr 
8S. W. Challinor to be lecturer in microbiology im th« 
Department of Industrial Fermentation; W. H. 
Husband and E. J. Charles to be lecturers in chemica! 
engineering. 

Tse third residential nationa’ conference of the 
Institution of Works Managers wiii be held at South 
port during April 13-15. The arrangements are being 
made mainly by a local committee of members drawn 
from the Manchester and Merseyside branches of the 
Institution. Further information can be obtained 
from the Institution at 67-68 Chandos Place, London, 
W.C.2. 

THE seventieth annual general meeting of th« 
Society of Chemical Industry will be held during 
July 9-13 at the Imperial College of Science and 
Technology, South Kensington, London, 8.W.7. The 
theme for this year will be “Water in Industry”’. 
The meeting is being organized by the London 
Section of the Society, under the chairmanship of 
Dr. A. C. Monkhouse, of the Fuel Research Station. 
Further particulars can be obtained from the honorary 
secretary, Mr. E. L. Streatfield, at Filtrators, Ltd., 
92 Seymour Place, London, W.1. 

A syMPosIuM on molecular structure and spectro- 
scopy, sponsored jointly by the Department of 
Physics and Astronomy of the Ohio State University 
and by the Division of Chemical Physics of the 
American Physical Society, will be held in the 
Department of Physics, Ohio State University, 
during June 11-15. The interpretation of molecular 
spectroscopic data as well as methods of obtaining 
such data will be discussed, and, in addition, there 
will be sessions devoted to those phases of spectro- 
scopy which are of current interest. Further par- 
ticulars can be obtained from Prof. Harald H. 
Nielsen, Department of Physics, Ohio State Univer- 
sity, Columbus 10, Ohio. 


Prof. F. E. Fritsch and Dr. J. W. G. Lund are 
preparing a Freshwater Algal Flora of the British 
Isles. They would be glad to hear of any unpublished 
records or of records published in the proceedings 
of local natural history societies. If the record relates 
to a rare species or to one new for the British Isles, 
they would be obliged if material could be sent to 
Dr. J. W. G. Lund, The Ferry House, Far Sawrey, 
Ambleside, Westmorland. 
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ECONOMIC DEVELOPMENT IN THE U.S.S.R. 


N the Soviet economic system, planning has pride 

of place, and indeed the whole financial system is 
subordinated to planned economic and social develop- 
ment. The State budget and the credit system are 
utilized to assist in controlling the fulfilment of the 
tasks set by the economic plans. The consumer, 
though free to shop where he likes and free to pur- 
chase, or not purchase, what is available, can exert 
no direct pressure to have those goods produced and 
sold which he desires, since there is no automatic 
price mechanism or other direct means of consumer 
guidance to the producer. Though the broad facts 
are well enough known, it is hard to come by any 
detailed information about economic developments 
in the U.S.S.R., because the necessary statistics and 
economic facts are not made available in official or 
wademic pubiications in the same way as in Great 
Britain. Special interest, therefore, is attached to the 
work being done in the University of Birmingham 
by the Derartment of Economics and Institutions of 
the U.S.S.R. of the Faculty of Commerce and Social 
Science. This Department of the University pub- 
lishes “Bulletins on Soviet Economic Development”, 
based on painstaking research and investigation of 
the available literature, official publications and the 
press of the U.S.S.R. Bulletins Nos. 3 and 4 (August— 
September 1950) of Series 1 have now been issued, 
and these are to be followed by Series 2, which will 
examine the results of the Post-War Five-Year Plan 
in all the main branches of the Soviet economy. 

In Bulletin No. 3, Dr. Alexander Baykov (head of 

Department) and Mr. G. R. Barker make an 
mportant contribution on the Soviet financial system, 

n which they point out that expenditure in financing 
the development of the national economy is cen- 
tralized, being effected mainly through the Union 
budget, whereas social and cultural (that is, educa- 
tion, health and social welfare) expenditure in the 
main is decentralized. The underlying idea is that 
social and cultural needs can be served more ade- 
quately in a decentralized manner, and therefore 
funds for these purposes are allocated through the 
local budgets, despite the fact that more than one- 
lf of this expenditure is provided by allocations 
from the revenue of the Union and Republican 
budgets. 

The revenue of the State budget is derived in part 
from the socialized sector of the national economy, 
and in part directly from the population. In the first 
category, the main sources of revenue are the turn- 
ver tax and deductions from the profits of enter- 
In the second, the largest items are sub- 
scriptions to State loans, and taxes and levies on the 
population. The turnover tax is the most important 
source of revenue, and it also plays an important 
part in regulating prices and controlling the financial 
activities of enterprises. It is calculated as a per- 
centage of the wholesale transfer price of producer’s 
goods or, as with agricultural produce, as a fixed 
monetary rate on the quantity of the product sold 
by the wholesale trade. An audit of the returns 
provides a check on the whole financial position of 
the enterprise and the degree in which it has fulfilled 
ts production plan. The rate of the tax, which 
varies from a nominal 0-5 per cent to more than 
80 per cent, is used for regulating prices and the 
profit of the enterprise. 


prises. 


The tax on profits has three main objectives, 
namely, fiscal, the stimulation of economic efficiency, 
and control of the productive and financial plans of 
the enterprises. The tax is paid from the actual 
profits, whether or not the planned requirements are 
fulfilled, thus providing an incentive to efficiency. 
Over-fulfilment of the plan increases, whereas under- 
fulfilment reduces, the amount available for capital 
investment, working capital and for bonuses to 
managerial staff and outstanding workers as well as 
for expenditure on housing and welfare. 

Of the revenue derived directly from the public, 
the most important item is subscription to State 
loans. These channel the savings of the public into 
the State budget and are used as long-term credit for 
the development of the national economy. Rural 
workers pay taxes in kind as well as in money—the 
former by compulsory deliveries of definite amounts 
of agricultural produce to the State at fixed prices 
below the market price. Income tax and cultural 
and housing welfare contributions are progressive 
and also vary according to the source of the tax- 
payer’s income, being higher on professional men, 
individual craftsmen and others engaged in private 
activities than on those employed by State or 
co-operative enterprises. 

The two main items of State budget expenditure, 
apart from- military and ordinary administrative 
expenses, are on financing the development of the 
national economy and on social and cultural measures. 
Grants are allocated from the State budget for 
financing the development of all branches of the 
national economy— industry, agriculture, transport, 
trade, housing, municipal services, ete. Grants for 
capital expenditure are placed to the account of 
enterprises in the specialized long-term credit banks, 
and grants for circulating capital to the current 
accounts of enterprises in the State Bank, which is 
the sole banking institution for short-term credit in 
the U.S.S.R. 

During the Second World War, owing to enemy 
occupation of important agricultural and industrial 
territories, the income of the State budget was 
drastically reduced, while expenditure was greatly 
increased, not only by military requirements but 
also by the cost of large-scale evacuation of industrial 
and agricultural equipment and of masses of people 
from the invaded areas. Production of consumer 
goods was severely cut down throughout the war 
years and the production of agriculture also declined 
sharply. In the earlier years of the War, additional 
revenue was obtained by a surcharge on income tax 
and agricultural tax ; but later a reorganization took 
place by which the bulk of the necessary additional 
taxation was derived from a special war-tax based 
not on the actual earning of the particular individual 
but on average incomes within groups, thus providing 
an incentive to greater work. An important source 
of revenue was that from State loans. State lotteries 
were resorted to and voluntary contributions towards 
the war effort were organized. Despite all expedients, 
however, the additional revenue was inadequate to 
compensate for the heavy fall in the proceeds of the 
turnover tax and deductions from profits. Budget 
deficits occurred from 1941 until 1943 and were 
covered by inflationary issues of money. After the 
end of the War, the turnover tax came to resume its 
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function as the main source of revenue, and the 
pressure of direct taxation was reduced. 

This turnover tax is particularly adapted to the 
needs of the Soviet economy, and it can, for example, 
be used for facilitating or hindering the sale of a par- 
ticular commodity. The effects of this tax on commod- 
ity prices are discussed in some detail by Mr. H. H. 
Ware in an article in Bulletin 4 entitled ““The Function 
and Formation of Commodity Prices in the U.S.8.R.”’. 
He points out that, by means of the planned appli- 
cation of this tax, the retail prices of different con- 
sumer goods are adjusted to their existing and future 
planned supplies, relative to the market pressures of 
consumer demand. There is no free consumer choice 
since only those known consumer desires which meet 
with official approval are incorporated into production 
plans. Further restrictions on the consumer are seen 
in the absence of price competition among shops. 
Price competition only takes place in the ‘free 
markets’ of the collective-farm peasants, which 
transact about one-fifth of the rouble volume of all 
Soviet trade. Consumer choice exerts some pressure. 
however, on retailers, wholesalers, planners and pro- 
ducers in that, if the consumer refuses to buy the 
commodities at the price offered, the plans go unful- 
filled. Planned retail prices would be ‘too high’ 
relative to demand and supply if the goods failed to 
sell according to plan, and ‘too low’ if they sold out 
so rapidly that they could not be kept in retail stock. 

During the War, Russia found herself, owing to 
the scarcity of food and the short supply of consumer 
goods, in the position of there being “too much 
money chasing too few goods”, and rationing was 
introduced. Unlike the British system, this was based 
on differential scales according to the category of the 
worker and the number of hours worked. This is 
described in an article by Dr. Baykov on “Internal 
Trade”, in which he states that it was also possible 
to buy rationed articles legally, but at much higher 
prices, on the free kolkhoz markets for agricultural 
products. In 1944, the differential system was further 
expanded and the sale of rationed goods in special 
State shops in unrestricted quantities was introduced, 
though the prices were much higher than those of 
similar goods bought on the ration cards. 

tationing was abolished in December 1947 and 
was accompanied by a monetary reform. Unified 
prices were fixed at which goods could be freely sold 
by State and co-operative shops. 

“Bulletin 4 also contains an interesting article on 
Russian railways by Mr. H. Hunter. He states that, 
in the initial period of industrial expansion which 
commenced in 1928, the railways proved capable of 
handling a greatly increased volume of freight traffic 
without much expansion of the existing facilities. 
By 1932, the total route mileage operated was only 
6 per cent more than that of 1928, even though this 
was the period in which the Turkestan—Siberian route 
came into operation. By that year, however, the 
railways were finding it impossible to handle all the 
traffic that was being offered, and in 1935 the State 
found it necessary to increase allocations of materia! 
and labour for the purpose of increasing the capacity 
of the basic routes on which it was decided to con- 
centrate the traffic. This policy of selective improve- 
ment resulted in wide disparity between the best and 
the worst lines of the system. The campaign for 
regional self-sufficiency, which was inaugurated in 
1939, has been continued since the War, and there 
has been much pressure to eliminate cross-haul 
traffic and to minimize long-distance hauls. Road 
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transport is not yet an appreciable factor in Sovie: 
transport, and Mr. Hunter considers that its deveioy 
ment is likely to be slow because the traffic which 
being developed is that connected with the heavy) 
industries. 

The Bulletins contain a great amount of informa 
tion and can be recommended to all those who ar 
seeking an objective description of the Soviet economy 
It is not easy to suggest improvements ; but perhaps 
two points may be mentioned. The use of America: 
terminology in some of the articles may prove cor 
fusing to British readers, and, since Soviet statistics of 
any value are so hard to come by, somewhat mor 
care might be exercised in their editing ; for example, 
the word ‘milliard’ in some of the tables seems to lx 
misprinted for ‘millions’. 


NATIONAL FUEL RESEARCH 
INSTITUTE OF INDIA 


gh National Fuel Research Institute of India, 
the plans for which were described in Nature of 
March 1, 1947, was opened by the President of th 
Republic, Dr. Rajendra Prasad, on April 22, 1950 
Among those present were the Prime Minister, Pandit 
Jawaharlal Nehru; Sir C. V. Raman; Sir S. §. 
Bhatnagar; Sir J. C. Ghosh; Sir K. 8. Krishnan ; 
Sir J. J. Ghandy; Dr. J. W. McBain; Dr. D. N 
Wadia ; and the chief inspector of mines, Mr. N 
Barraclough. The Governor of Bihar, His Excellency 
Shri M. 8. Aney, presided. The Institute is situated 
at Jealgora, near Dhanbad, in the province of Bihar 
It lies approximately 150 miles north-west of Cal 
cutta, 65 miles north of Jamshedpur, and 5 miles 
only from the new fertilizer works at Sindri on the 
Damodar River. 

The buildings consist of three main blocks, adminis 
trative offices, laboratories and technological block 
respectively. The administrative building is to b 
connected by further rooms to the main laboratory 
block. At present, they are separated by about fifty 
yards, while the technological block is two hundred 
yards away, in order to avoid dust clouds and fumes 
from the grinding and carbonizing. and other plant. 
and the like. 

The Administrative Block faces the main Sindri 
road, and has a floor area of about 14,000 sq. ft. It 
is divided by a central corridor running the full 
length. The rooms immediately near the entranc: 
hall comprise a reception room, telephone exchange. 
and visitors’ sitting room. The rooms on the wings 
are those of the administrative officer and the 
assistant director, the director’s laboratory, th« 
director’s office, and director’s secretary, the board 
room, the general office, and the accounts office. 
The above rooms are on the left wing. On the right 
wing lie the rooms for information and statistics, 
offices for the chief officers of the Coal Survey, a 
physical laboratory, engineering drawing office, th: 
geology and the map room, and a large library and 
reading room. All the rooms are air-conditioned. 

The Laboratory Block has a basement, the main 
floor, and (above) staff common room and lecturs 
room. On the roof there is an emergency tank for 
water supply. The front building is due to be con 
nected with the Laboratory Block by a 25-ft. covered 
passage, which enters into the two wings, each about 
100 ft. long. These wing laboratories are planned t 
house rooms for fundamental research on colloids. 
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chromatography, photo-chemistry, hydrocarbon syn- 
thesis, electrical and magnetic properties of coal, coal 
petrography, photography, spectroscopy, X-rays, gas 
research, microanalysis, the testing of tars, and 
research into liquid fuels. 

The existing block contains ten laboratories. In 
the basement are housed the main stores, the air- 
conditioning plant, a glass-blowing section, photostat 
room and studio, and the Jharia Coal Survey with 
its adjoining rooms. On the principal floor are rooms 
for service stores and standardization, chromato- 
graphy and photo-chemistry, tar and by-products, 
inorganic analysis, general coal analysis, liquid fuel 
synthesis, surface chemistry, gas analysis, calori- 
metry, and coal constitution. There is a staff writing 
room. A goods hoist is provided from the basement 
to the main floor. On the top floor is a large room 
jesigned for lectures, conferences, and reading. There 
is also a canteen for light refreshments. All the rooms 
are air-conditioned. 

The Technological Block is situated at a short 
distance away, as already mentioned. This arrange- 
ment not only makes for cleanliness of the main 
building, but is also convenient inasmuch as it 
facilitates the bringing of a railway siding to the 
Technological Block from the branch line of the 
Bengal Nagpur Railway, which runs to the south- 
west of the estate. The Technological Block contains 
rooms for receiving, weighing and storing coal, and 
for breaking, grinding, and sampling. A coal-dressing 
laboratory is also provided. Adjoining the coal- 
sampling rooms are sections for coal carbonization 
and the testing of coke, and for studies in fluidization 
and pneumatic conveying. Another section is devoted 
to the gasification of coal and the production of 
oxygen, while the adjoining room is designed for 
experiments on Fischer-Tropsch synthesis and hydro- 
genation, the control room being on the verandah 
side. The remaining sections are allotted to (a) 
instrument making and repair. (b) power sub-station, 
c) general engineering stores, and (d) engineering 
workshop. In the grounds adjoining the Techno- 
logical Block, pilot plant for different processes such 
as coal-washing, pulverized fuel, and coal carbon- 
ization will be erected. 

There is a small block of rooms near the main 
Technological Block which will serve later as the 
engineering offices. 

Most of the laboratories are on a unit basis, each 
unit or room, 18 ft. x 21 ft., accommodating two 
research workers. This gives the necessary privacy. 
Each worker has one central and one side berich. 
The fume cupboards are large, 14 ft. x 3 ft. x 6 ft. 
high, and are partitioned to give one section for 
dangerous or obnoxious fumes, while the other serves 
as a working bench. The ventilation of the cupboards 
has been designed to avoid using the conditioned air 
of the rooms. Each cupboard is provided with water, 
gas, electricity, compressed air, and vacuum. It is 
lighted from above by external fluorescent lighting 
through the reinforced glass top. Consequently, the 
cupboard is really a working bench for many purposes. 
The controls of all services are from the front. 

The walls dividing the laboratories are compara- 
tively light structures, easily removable, so that, 
should it be desired to convert two or three rooms 
nto one large laboratory, the change can be effected 
vith ease. The steel-framed windows are large and 
give adequate light. For artificial illumination 
tubular fluorescent lighting has been provided, giving 
an illumination on the benches of 12 foot-candles. 
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In each research laboratory (except in the base- 
ment) there is a double bench in the middle of the 
room, between the windows, with auxiliary benches 
against the walls. The framework of the benches 
carries the service points, which connect with the 
main services supplies through channels in the floors. 
Any bench is thus complete with its own services 
and, if necessary, can be removed by disconnecting 
at the control points, while another bench is installed 
with a different layout. Indeed, except for the fume 
cupboard, which is fixed, the layout of any laboratory 
can be changed entirely and reconstructed in the 
course of forty-eight hours, without causing stoppage 
of work in adjacent rooms. 

Balances are provided in some laboratories, but 
there is also a special balance room in each block, 
centrally located and suitably lighted. 

The laboratory services comprise water, gas, elec- 
tricity, compressed air, and vacuum. Electric power 
points are provided in convenient positions at the 
front of the benches. Control is particularly easy, 
as the plugs also carry switches. The water, gas, 
compressed air, and vacuum mains run under the 
floors of the principal laboratories, and feed each 
room at convenient and appropriate positions. The 
large ring-main system of these supplies ensures equal 
pressure and equal vacuum at each tap. Each 
laboratory, moreover, can easily be isolated for 
repairs. 

The water supply is from a well 15 ft. in diameter 
and 120 ft. deep, behind the main Laboratory Block. 
The water from this well is pumped into a receiver 
in which the pressure is developed by means of 
entrapped, and thus compressed, air. There is an 
automatic device for maintaining the necessary 
pressure. The system was decided upon in order to 
effect economy, to give water at a high pressure, and 
to save the construction of a water-tower. 

The waste water from the laboratories passes first 
by lead pipes at moderately high inclination to cast- 
iron vertical down-comers, and then through open 
earthenware channels to the drains. 

The gas, compressed air, and vacuum plant are 
housed in the rooms under the outside staircase at 
the tail-end of the Laboratory Block. 

The framework of the laboratory benches is of 
aluminium alloy tubing, which is light in weight, and 
simple to assemble and modify. The bench tops are 
of teak, 1} in. thick. Cupboard units can be put into 
position or removed as required. The benches are 
2 ft. 10 in. high and 2 ft. 3 in. wide, and there is a 
clear space of 7 in. under each bench to provide for 
cleaning and to avoid troubles from dirt, corrosion, 
rotting, insect pests, and the like. Normally each 
bench carries two cupboards. This design of bench 
has proved highly convenient and successful. The 
central double benches are easily taken to pieces 
and remace as single benches, and odd sizes can be 
assembled at short notice. The framework makes it 
possible to carry the services conveniently, so that 
only few service points are required on the laboratory 
walls. For central ‘chemical’ benches front contro] 
of all services is provided. 


Organization 


The Fuel Research Institute conducts research into 
the major problems of fuel—solid, liquid and gaseous 
—and operates the Physical and Chemical Survey of 
the Coals of India. The object of this Survey is to 
provide a reliable assessment of the quality and 
quantity of the resources of the different coals of the 
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country, and to ensure that the different types of 
coal are utilized to the best advantage—a formidable 
task. 

In addition to problems of fundamental and applied 
research, technical investigations into the sampling 
and analysis of fuel are also undertaken at the 
Institute, and pilot plant developed for different 
processes. The following are some of the subjects 
with which the researches are concerned : furnaces, 
combustion, and boiler plant; high- and low- 
temperature carbonization; coal-washing; pow- 
dered coal ; briquetting; gasification ; hydrocarbon 
synthesis; tar hydrogenation; plastics; liquid 
fuels; internal combustion engine performance ; 
smoke and atmospheric pollution. 

The main Divisions of the Institute are: (1) Coal 
Survey.and Analysis; (2) Carbonization and By- 
products ; (3) Liquid Fuel (including synthetic fuels, 
petroleum, and substitutes); (4) Physics (including 
X-rays and spectroscopy); (5) Gaseous Fuels (in- 
cluding gasification); (6) Engineering (including 
preparation of coal for the market, coal-wazhing, 
boiler plant, combustion, engineering, ete.); (7) 
Library and Intelligence; and (8) Administration 
and Office. 

At present the headquarters staff consists of the 
director, assistant directors, and about seventy 
qualified scientific men, technologists, and engineers. 

The total cost of the Institute inclusive of buildings, 
fittings and equipment amounts to Rs. 30 lakhs. 
This does not include the cost of the pilot-plant, for 
which funds are required in the immediate future. 
Pilot-plant is in hand for the following: coal carbon- 
ization (high- and low-temperature); hydrocarbon 
synthesis from coal; pulverized fuel investigations ; 
coal washing; hydrogenation of coal. 


Programme of Work 


The subjects of pressing importance are: (a) 
physical and chemical survey of the coals of India ; 
(b) blending of coals for coking; (c) study of the 
washability of coals ; (d) production of oil from coal ; 
(e) development and extension of the uses of pow- 
dered coal. 

In order to assess the coal reserves of the country, 
coal survey laboratories are being established in the 
chief coalfields, namely, Raniganj, Jharia, Bokaro- 
Ramgarh-Karanpura, Vindhya Pradesh, Madhya 
Pradesh, and Assam. The staff for these laboratories 
is first trained at the Institute. Each coal survey 
laboratory has a staff of eight to ten persons under 
the charge of a senior scientific officer. The organiza- 
tion and conduct of the survey involve considerable 
work and constitute an important part of the 
activities of the Institute. 

India has vast supplies of iron ore. Her supplies 
of coking coal are, however, not over-abundant, and 
researches into the up-grading of coking and caking 
coals by mechanical coal-cleaning (that is, washing, 
etc.), and into the possibilities of blending for coking 
are of paramount importance. Tests on coal-wash- 
ability were started at the instigation of the Fuel 
Research Committee some years ago; and the Coal 
Blending and Coking Research Committee at Jam- 
shedpur has done useful pioneer work in the past 
decade. 

The chief consumers of coal in India are the rail- 
ways, which utilize about one-third of the total 
output of 30 million tons of coal per annum. The 
Fuel Research Institute has for some years co- 
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operated with the Railway Board in its fuel problems, 
chiefly in an advisory capacity. 

Regarding mineral oil, India’s indigenous annual 
production is only 7 per cent of the total consumption. 
Many of the above pilot-plant schemes are directly 
or indirectly concerned with the production of oil 
fuel. Work on low-temperature carbonization, on 
hydrogenation, and on hydrocarbon synthesis on 
pilot-plant scale is essential to provide the basic 
results on which to build commercial plant for the 
production of liquid fuel. 

The preparation and utilization of powdered coal! 
are also being studied. Investigations into coal and 
coke breakability and grinding, and into the com 
bustion of pulverized coal under pressure conditions, 
are in hand. The work is connected with the 
potentialities of coal dust for use in gas-turbines 
The nature of other researches in hand will be 
gathered from the list given later. 

For some three years, work has been carried on in 
a temporary laboratory at Dhanbad, ten miles away 
In this laboratory, it has been possible to make a 
beginning of the physical and chemical survey of 
the coals of India, to study the washability of many 
of the seams of the Jharia, Raniganj, Bokaro, and 
C.P. coalfields, and to undertake preliminary investi 
gations into the carbonization of Indian coals. In 
addition, attention has been given to manufacturing 
synthetic oil by the Fischer-Tropsch process, to 
laying the foundations of sound sampling, analytical, 
and testing technique, and to training a number of 
fuel chemists. 

In addition, several hundred samples of coal have 
been analysed for their physical and chemical 
properties; for example, screen analysis, proximate 
analysis, ultimate analysis (including nitrogen, sul 
phur and phosphorus), caking index, calorific value. 
For some coals, Gray—King carbonization assays of 
the coal and the determination of the fusion ranges 
of the ash have also been done. Work has been 
undertaken for outside parties on a payment basis 
to the value of approximately Rs. 10,000 per annum. 

At present researches are in hand on the following 
subjects: studies in coal washability and densities 
of Indian coals, including cleaning of coal by froth 
flotation and the cyclone washer; coal breakage 
investigations ; pressurized combustion of powdered 
coal; low-temperature carbonization by various 
methods, including fluidization; coal constitution 
investigations; coal-tar investigations for quality, 
yield, tar-acids, etc. ; hydrocarbon synthesis studies ; 
studies in surface chemistry and the natural moisture 
of coals; lignite analyses, including montan wax 
investigations ; coal petrography studies with refer- 
ence to the reflectance of the vitrains ; investigations 
on sampling and sizing of coals ; studies in the flow 
of air through broken coal and pneumatic conveying 
of coal; desulphurization of high-sulphur coals ; 
tests on the fusibility of ash of ‘clinkering’ coals ; 
recovery of cyclopentadiene, styrene, coumarone, 
indene, etc., from coke-oven gas and tar; cyanogen 
compounds in coke-oven gas; preparation of ion- 
exchange compounds from coal; and analytical and 
other investigations on coal, lignite, coke, mine gases, 
briquetting, etc. 

Assistance is given by the Fuel Research Institute 
in numerous problems of coal utilization to collieries, 
the Railway Board, Damodar Valley Corporation, 
Central Electricity Commission, and to central and 
provincial government de ts. The field of 
consultations covers washability of coals, the instal- 
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lation of washeries, coal and coke for the iron and 
stee! industry, synthetic oil developments, pulverized 
fuels, manufacture of electrode carbons, coking 
properties of coals, locomotive fuels, coal evaluation, 
coal dust explosions, lignite developments, briquet- 
ting, wood distillation, spontaneous combustion, 
soft-coke manufacture, mine-air analysis, water 
analysis, and numerous other similar problems. 

A number of publications arising out of work 
carried out at the Institute have been issued by the 
director, Dr. J. W. Whitaker, and members of the 
sta 


MALARIA ERADICATION SCHEME, 
MAURITIUS 


By Dr. M. A. C. DOWLING 
Officer-in-Charge 


N the course of a large-scale experiment in malaria 

eradication in progress in Mauritius, an inter- 
esting problem has come to light. In 1948 the Govern- 
ment of Mauritius, in conjunction with the Colonial 
Insecticides Committee, decided to carry out an 
experiment with residual insecticide. The aim of the 
scheme was the eradication of malaria from the 
island by means, in the first instance, of the applica- 
tion of residual insecticide to the internal surfaces of 
houses and outbuildings, followed later, if necessary, 
by auxiliary measures. By this means it was hoped 
o obtain a clear-cut comparison between the effects 
of different insecticide formulations, and also to dis- 
cover whether house-spraying alone was sufficient to 
produce elimination of domestic Anopheles species. 
Accordingly, a research team was appointed by the 
Insecticides Committee to direct the experiment and 
interpret the results, and work began in November 
1948. 

Mauritius is an island of 720 square miles with a 
population of some 450,000 persons. Malaria was 
introduced halfway through the past century, trans- 
mitted by the African species, A. funestus and A. 
gambicee. The former mosquito, breeding all the year 
round, was responsible for a large proportion of 
malaria cases, whereas A. gambie flourished only 
during the hot season, January-May. The first 
spraying began in the middle of January 1949, and 
was completed in May. In all, 75,829 houses (including 
churches, temples, stables, outhouses and other 
places harbouring mosquitoes were sprayed, repre- 
senting some 377,000 rooms. A second spraying was 
carried out during August—December, in which 
58,184 houses were sprayed. The insecticide prepara- 
tions used were DDT in solution in kerosene, DDT 
wettable powder in aqueous suspension, and BHC 
wettable powder. BHC was abandoned early in 1950, 
mainly on economic grounds. 

The results so far obtained show a striking reduc- 
tion in malaria incidence. Two spleen and parasite 
surveys have been carried out, the first before spraying 


; 


Table 1 





| | 
No. of children | Spleen- Parasite- 





Survey examined rate % rate % 
I. Before spraying $3,585 | 34°8 9-5 
Il. After let spraying 12,105 | 163 2-4 
Ill. After 2nd spraying | 
(incomplete) 7,724 3-2 0-36 
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began and the second during the last six months of 
1949. A third survey is in progress, and the figures, 
although not yet completed, are included in Table 1. 

The vital statistics for the island, as would be 
expected, reflect this diminution in the disease by 
significant reductions in the total annual death-rate, 
the infant mortality and the numbers of malaria 
deaths. A brief summary of these figures is given in 
Tables 2-5. 


Table 2. Total Annual Death-rates, 1934-49 


Mean rate, 1934-48 (per 1,000 mid-year population) 27-2 4 
Range (per 1,000 mid-year population) 20+1-36°1 


2.27 
o*od 


Annual death-rate for 1949 (per 1,000 mid-year 
population) 16°6 


Table 3. Infant Mortality, 1934-49 


Mean rate, 1934-48 (per 1,000 live births) 150-0 + 19-2 

Range, 1934-48 113°-9-188-0 

Infant mortality-rate for 1949 91-0 

[Table 4. Malaria Death-rate during the Epidemic First Six Months 
of Years 1934-50 

Mean malaria death-rate, 1934-48 (per 

population) 

Range, 1934-48 

Rate (per 10,000 for 1949) 

Rate (per 10,000 for 1950) 


10,000 


row 
mtroub 
Soon 
mH 

~ 
ng 
} 
~~ 


The total death-rate is, however, a more reliable 
figure than the malaria death-rate, and the first half 
year of 1950 shows a significant decrease on previous 
years. 

Comparison of Total Death-rates during First Six Months 
of Years 1934-50 (expressed as rates per annum) 
Mean rate, 1934-48 (per 1,000 mid-year population) 28-0 + 4°22 


Table 5. 


Range, 1934-48 20 -6-38°4 
Rate (per 1,000 for 1949) 16°8 
Rate (per 1,000 for 1950) 14-7 


A further series of figures which provides valuable 
information regarding the progress of the scheme is 
the results of examination of children born since the 
first spraying in their locality had been completed 
(Table 6). Although only the malarious coastal areas 
have been included in this survey, the parasite-rate 
among the children is very low. 

















Table 6 
— a So = aad Tae 

| Children | Positive | Parasite- 

Age group examined blood slides rate (%) 
| 0-3 months i 1,621 j 3 0-19 
4-6 months 1,619 4 0-25 
7-12 months | 2,592 7 0-27 
Over 1 year 613 1 } 0-16 
Total 6,445 15 0-23 





These encouraging figures suggest that the trans- 
mission of malaria is of a very low order. This is 
supported by the fact that the number of cases 
notified by hospitals and dispensaries as being malaria 
during the seasonal months January-June of 1950 
shows a reduction of 86-0 per cent on the previous 
record year of 1948. A system is also in operation 
whereby blood slides are taken by the dispensers from 
a large proportion of these cases prior to the admini- 
stration of treatment, and examined in the labora- 
tory for the presence of malaria parasites. Out of 1,700 
slides so examined, only 53 (3-1 per cent) were found 
to be positive. These figures show a very low parasite- 
rate in spite of a heavy rainfall this summer, suitable 
in every way for the propagation of mosquitoes. 
Many of these cases are, no doubt, relapses of the 
disease. 

Since the arrival of the team in November 1948, a 
careful check has been maintained on the mosquito 
population, both in adult and larval stages. As the 
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Anopheles vectors in Mauritius, A. funestus and A. 
gambic, are domestic species, their numbers can be 
demonstrated by catches in human dwelling-places, 
on the walls and ceilings of which the mosquitoes rest 
after feeding. To establish a satisfactory check it was 
necessary to set up a large number of ‘catching 
stations’, nearly 3,500 in all, scattered evenly through- 
out the island. These stations were normal dwellings, 
representative in type of other houses in the area in 
which they stood. ‘Flitted’ regularly once a month 
by trained ‘mosquito boys’, these catching stations 
provide a clear index of the effect of residual insecti- 
cide on the domestic mosquito species. At the same 
time a detailed search has been carried out regularly 
both by whole-time skilled personnel and also, in 
inter-spraying periods, by district staffs, for the 
breeding places of anopheline larve. Catches of 
adult mosquitoes in houses by the routine method 
mentioned above and also by large-scale ‘massed’ 
catching during the year 1949 and the first half of 
1950 show a very obvious reduction in numbers after 
spraying of the two Anopheles vector mosquitoes and 
also of Aedes egypti. 


Table 7 


Number 
of houses | Anopheles | Anopheles Aedes 
“flitted’ gambia funestus egypti 


1,716 








Before spraying 7,767 2,486 | 31,196 
After spraying | 76,246 703 | 474 1 
Reduction (%) 97-12 a4 


99-85 99-94 





Considering these figures with the larval and adult 
findings during the first five months of 1950, two 
important facts come to light. First, A. funestus, 
without doubt the most important carrier of malaria 
in Mauritius, especially in that it breeds all the year 
round, has been virtually eliminated since June 1949. 
With the exception of two small, sparsely populated 
areas on the coast, this previously very common 
mosquito can no longer be found, either in adult or 
larval form. A similar effect has been observed on 
the potential yellow fever vector, A. egypti. Both 
these mosquitoes tend to be exclusively domestic in 
their habits and are apparently not in any way 
repelled by the residual insecticide on wall surfaces. 

The second fact of importance is that A. gambia, 
although apparently (see Table 7) very markedly 
reduced in numbers by residual spraying, has been 
breeding profusely all over the island after the heavy 
rains in March and April 1950. It has already been 
remarked that malaria transmission is of a very 
low order; indeed, during the epidemic months of 
1950, the number of cases of the disease notified 
monthly has continued to fall, in spite of the large 
population of A. gambia. A likely explanation of this 
interesting problem is that A. gambiae, repelled by the 


Table & 


} Mosquito caught 
| Number of 
buildings | A. gambia | Culicines 


I. Dwelling-houses (sprayed | 





Type of building 





8 month: previously ) 20 | 1 | 70 
Dwelling-house (new | 
unsprayed) 1 | 9s | 59 
II. Cowsheds (sprayed 6 | 
months previously) 64 | 6 | 12 
Cowsheds (new un- 
sprayed) 2 | 531 | 152 
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insecticide deposits on the walls of dwelling-houses 
and cowsheds, has altered its feeding habits and 
elected to find outside resting-places. A small-scale 
experiment to illustrate the fact that DDT acts as a 
repellent to this mosquito was recently carried out 
Unsprayed houses and cowsheds were not easily 
available in the coastal area ; but one new house anc 
two new cowsheds provided some useful information. 
These were ‘flitted’ at dawn, and sprayed buildings 
(DDT wettable powder) nearby were ‘flitted’ at the 
same time to act as a control. The results are tabu- 
lated in Table 8. 

These figures, of course, refer only to a very smal! 
number of buildings, and by themselves are of no 
value. Taken in conjunction with the general malaria 
and entomological situation in Mauritius, however, 
they are sufficiently striking to warrant further 
investigation. This is now being carried out on a large 
scale, in order to demonstrate the present feeding 
habits and resting places of adult A. gambie, and a 
full report will be published at a later date. 


SWISS SOCIETY OF NATURAL 
SCIENCES 


ANNUAL MEETING 

4 Société helvétique des Sciences naturelles 

held its 130th meeting at Davos during August 
26-28. The Society has met there twice before—in 
1890, when Davos was becoming one of the great 
health resorts of Europe, and in 1929, when it was 
also one of the great sport centres. Between 1929 
and 1950, Davos has acquired its third role, as a 
highly active and important contributor to science, 
beginning with the opening of the Physical-Meteor 
ological Observatory, the present director of which, 
Dr. W. Moérikofer, was the president of the Society 
for the year and secretary of the meeting. In spite 
of the competition of other conferences, the keenness, 
high standards and undefeatable industry of Swiss 
men of science was again remarkably manifest, as was 
their informed interest in subjects outside their own 
fields. 

Prominent among the sectional work was the very 
full programme organized by the Société suisse de 
Minéralogie et de Pétrographie to celebrate the 
twenty-fifth anniversary of its foundation. A number 
of foreign scientific workers were invited, and four 
excursions, each lasting a week, took place before 
and after the meeting. Prof. P. Niggli of Berne, in his 
lecture on ‘Probleme der alpinen Gestecinsmeta- 
morphose’’, explained the need for more precise data 
from geologists and geophysicists on the timing and 
sequence of events implicated in alpine rock meia 
morphosis. He characterized the effect of variations 
in these data by means of a precise technica 
vocabulary, which was circulated round the larg: 
audience in French and German versions, as the 
present state of the nomenclature appears to b 
chaotic. 

This lecture by Prof. Niggli was the real start of 
the meeting, which was officially opened later in the 
day by Dr. Morikofer in his address ‘‘Zur Meteorologie 
und Meteorobiologie des Alpenféhns’’. The actual 
physical course of the Féhn phenomenon is now 
known with fair accuracy, and it is also known that 
the physiological disturbances so familiar in a large 
area of Switzerland, and specially marked in Canton 
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Glaris, are caused not directly by the Féhn itself, 
but during the preparatory stage, when it blows as 
a rapid dry wind at mountain-top level, and has not 
yet been sucked down and become hot by loss of 
1x ential energy. But much still remains baffling ; 
for example, why the physiological effects are un- 
affected by obstacles that would screen disturbances 
in ordinary conditions of pressure, humidity, dust 
content or electrical state of the atmosphere. High- 
frequency vibrations, such as investigated by Dr. 
Jean Lugeon, might provide an explanation, as they 
are much more penetrative, but could also be screened 
by suitable structures. Future progress in research 
on the Féhn requires much closer collaboration 
between medical and meteorological experts, and 
much more precise statistical data in both domains. 

In the section for geophysics, meteorology and 
astronomy, Dr. Lugeon, who is director of the Swiss 
Weather Bureau, gave a report, entitled ‘‘L’espéranto 
de la stratosphere’’, of the important international 

ulio-sonde trials held at Payerne last May’. At the 
same hour, the Swiss Mathematical Society, the Swiss 
Physical Society and the Swiss Society for the History 
of Medicine and Natural Science held a joint meeting 
in honour of the three hundredth anniversary of the 
death of Descartes. On the whole, the occasion was 
used for stressing Descartes’s failure rather than his 
greatness. Dr. J. O. Fleckenstein, of Basle, speaking 
on “Cartesianische Erkenntnistheorie und mathe- 
matische Physik des 17. Jahrhunderts’’, made clear, 
above all, Descartes’s great mistake in eliminating 
the time-element from his mechanics. 

The mathematical section met on its own on the 
morning of August 27 and began by paying tribute 
to the memory of Prof. R. Fueter. Dr. A. Challand, 
f Berne, in connexion with the problem of bringing 
sociology into the realm of applied mathematics, 
suggested extending to sports and examination 
results a probability technique hitherto applied 
exclusively to speculations on stock exchanges. E. 
Bareiss gave a generalization of Fueter’s integral 
theorem in hypergeometric function theory. Mlle. 
Sophie Piccard, of Neuchatel, summarized her latest 
discoveries in the search for the bases of the sym- 
metric and alternate groups. She was able to enum- 
erate all possible groups generated by a pair of cycles 
of order 8 forming a connex primitive system, and 
deduced that a pair of cycles of order 8 is a basis 
of the symraetric group of order n > 10 if, and only 
if, the pair is connex and primitive. The corresponding 
technique for order 9 and for n 9 gives as a neces- 
sary and sufficient condition in that case that the 
pair be connex. A technique for analysing imprimitive 
systems was then outlined. J. de Siebenthal added 
to his published joint work, which extends to non- 
Abelian subgroups of a compact Lie group, Elie 
Cartan’s theory of the Abelian ones. The new work 
tackles the omitted case of rank 1. Dr. L. Locher- 
Ernst established an interpolation formula providing 
a continuous transition between two correlations in 
projective geometry. Prof. H. Hadwiger sketched 
a postulational definition of volume for polytopes, pre- 
supposing, as the chairman, Prof. F. Gonseth, 
pointed out, a prior definition of translation. To 
conclude, Dr. R. C. H. Young spoke on fashions in 
mathematics, stressing their serious side in research. 

In the afternoon, all sections joined up for the 
funicular railway ascent of the Weissfluhjoch. The 
very complex geological panorama was elucidated by 
Prof. J. Cadisch, of Berne. The Federal Institute 
for Research on Snow and Avalanches was inspected, 
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with its low-temperature rooms, its thermically 
tested snowball of about a foot diameter and its 
stereoscopic microscope showing, in all its perfection, 
the scintillating branched symmetry of a crystal of 
snow. Afterwards, a film lecture on ‘‘Die Meta- 
morphose des Schneekristalls’, by Dr. M. de 
Quervain, added the dynamic to the static picture, 
a striking feature being the spontaneous passage to 
a less symmetrical form with the effect of reducing 
the surface area. Avalanche research was also 
illustrated by a film, which by a tragic coincidence 
had caught a skier being engulfed. 

A symposium was held on ‘“‘Theorie und Erfahrung”’ 
under the chairmanship of Dr. M. Altwegg, of 
Zurich. It was led by a physicist, Prof. M. Fierz, 
of Basle, a psychologist, Dr. H. Biasch, of Zurich, 


and the mathematical philosopher, Prof. Gonseth. 
The vague word “Erfahrung’’ (experience) was 
criticized ; no one suggested a definition of the 


word “Theorie”. A sharp difference of opinion 
showed itself on the question whether mathematics 
is a science, Prof. André Mercier, of Berne, denying 
this and defining mathematics as the system of all 
mutually consistent propositions. Prof. Gonseth and 
Prof. Fierz opposed him, with the logical proof that 
such a system does not exist and the practical view 
that a mathematical theory, like any other scientific 
theory, is valid only as long as it is not contradicted 
by ‘experience’. 

At the closing banquet, Dr. Mérikofer announced 
that a Swiss scientific research fund, the first of its 
kind, is being started under the president of the 
Société helvétique, Prof. A. von Muralt. 

To a small group of members from all sections, 
perhaps the most interesting experience was the 
excursion after the meeting to the Swiss National Park 
in the Engadine, organized by Prof. J. de Beau- 
mont, president of the Scientific Commission of the 
National Park and director of the Zoological Museum 
at Lausanne. The Park, which was first instituted 
in 1929, is now showing results of preservation from 
human interference not all as expected. Gloomier 
forecasts, in particular, have proved quite wrong : 
there have been no epidemics either in the animal or 
in the vegetable world. The deer have increased to 
about the limit appropriate to the region, and will 
presumably be maintained as an equilibrium state 
by migration across the frontier into Italy, where 
there is no protection. The effect of unrestricted 
cropping by deer and other wild animals has been to 
encourage the growth of young trees, by allowing 
the spread of the fungi that live in symbiosis with 
them, so that the forest is slowly invading the open 
spaces. Another gradual change, which in some 
parts may be complete in fifty years time, is the 
appearance of the Arollo pine wherever humus can 
settle, supplanting the mountain pine, which grows 
where the soil is practically absent because of con- 
tinual shifting of the crumbling dolomite stone. 
Expeditions were curtailed by rain, and only a few 
animals were seen through binoculars, including, 
however, some chamois and a magnificently outlined 
stag on the mountain crest. The party also visited 
the Laboratory of the Scientific Commission of the 
National Park, built in 1947 at Il Fuorn, at an 
altitude of more than 6,000 ft., close to the only 
hotel and private domain in the region. 

It is fitting to conclude with a few words on the 
work of the Physical-Meteorological Observatory at 
Davos, which was on view during the meeting. Three 
main lines of research are of interest: first, the 
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absolute measurement of solar radiation has now 
reached an accuracy hitherto impossible to achieve, 
with important results which so far are largely un- 
published ; secondly, much progress has been made 
in overcoming the obstacles to the measurement of 
black-body absorption of solar radiation, notably in 
estimating or eliminating the adventitious effects of 
the wind-tunnel installation, set up to counteract the 
equilibrium disturbances due to small breezes by 
superposing a known steady wind; thirdly, the 
energy required to keep a black sphere at 36}° C. at 
atmospheric conditions throughout the day and 
night is now recorded automatically by an instrument 
that adds up the hourly totals, and the unexpectedly 
low average obtained goes some way towards ex- 
plaining the comparative immunity to chills shown 
by consumptive patients while they remain at Davos, 
in spite of the severe winters. R. C. H. Youne 
‘See Painter, H. E., Weather, 5, 307 (1950) 


ANALYSIS OF HUMAN SKILLS 


N an article in a recent issue of Occupational 
Psychology (14, No. 3; July 1950) Prof. C. A. 
Mace suggests that what may later be regarded as 
one of the characteristic features of the twentieth 
century will be the marked acceleration in the 
progress of social and human sciences. There have 
been, he says, significant advances in the plan to 
make a science and an art of human nature—in the 
growing understanding of basic human skills, of 
increasing control over human will and in the emer- 
gence of a general scientific approach to the study of 
human emotions and human relations. 

A fair amount is now known about the basic human 
skills. What is called ‘physical’ skill, for example, is 
the ability to produce some required effect or group 
of effects through bodily movement guided by sensory 
and perceptual cues. There are also intellectual skills 
in which generalized knowledge and imagination play 
& more important part, and social skills in which 
subtle emotional reactions to personality and subtle 
expression of personality are the chief determinants 
of the required effect. A skill that is employed for 
zesthetic ends is called an art ; one that is turned to 
industrial ends a craft. The clerical and allied 
occupations involve the practice of some of the 
simpler intellectual skills. The concept of a social 
skill enters into the analysis of the supervisory 
functions and into leadership in most of its forms. 
What are called the ‘professions’ are distinguished 
not merely by the factor of social prestige but also, 
as a rule, by a complex intermixture of various types 
of skill. 

With the physical skills the apparent simplicity of 
a skilful movement is always deceptive. Many 
dexterities are dexterities of the hand, and, in con- 
sequence, one is apt to speak of skill in terms of 
co-ordination between hand and eye. 

The natural tendency to the dominance of the 
hand is one of the things which needs to be corrected 
in the acquisition of skill. In the very simplest of 
skills the required effects can be produced only by a 
sequence of patterns of movements, the components 
of which are precisely timed and adjusted in relation 
not only to each other but also to a sequence of 
patterns in the perceptual cues; the skilled brick- 
layer invites one to admire not the tapping or the 
buttering of his bricks but the dance which he 
performs with his feet. 
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The exercise of skill may become automatic, but it 
never becomes unconscious. Action is always 
adjusted to perceived cues. Skill is at its simplest 
when signals that are easily perceived call for 
responses that are easily performed—as when, for 
example, the typist reads a clearly written script and 
taps the appropriate keys. In the vast majority of 
cases significant cues have to be singled out from a 
context of irrelevant information, and in response t< 
these cues new and often difficult movements have 
to be made. In earlier days, even learning to drive a 
car was @ task of this kind. Significant and possibly) 
ominous sounds from the engine had to be distin- 
guished from irrelevant ‘body’ noises, and complex 
cycles of movement carried out with clutch, gears 
and brake. 

Between the physical and the intellectual skills no 
sharp line can be drawn. The greater the complexity 
of the skill the larger the part played by the higher 
cognitive functions. In all but the simplest skills we 
may distinguish two factors in cognitive control : 
(1) situational information and (2) genera] knowledge. 
The exercise of military skill by those at the higher 
command depends upon these two kinds of know- 
ledge : a knowledge of what is happening in particular 
places at particular times and a knowledge of genera! 
principles such as those of strategy, tactics and 
logistics. So it is in all the crafts and the practical! 
professions. 

In the workshop the craftsman is taught, inter alia, 
to understand the sensory cues through which his 
movements are guided. In his lessons in the class- 
room he is taught the more general principles upon 
which the versatility of his skill will depend. Science 
has scarcely begun to explore the extremely complex 
problems that arise in connexion with the provision 
of general knowledge required in the exercise of a 
craft. 

Leadership and supervision may be taken as 
convenient examples of the social skills, the work of 
the manager or supervisor being quite peculiar. Its 
essence is to know what requires to be done and then— 
not to do it—but to see to it that someone else does. 
The kind of self-control that is required in order not 
to do oneself what should be delegated is one of the 
primary virtues in the supervisory office. 

On a systematic job-analysis of supervision or 
leadership, a primary and a secondary function can be 
distinguished. The primary function is to direct, 
that is, to give direction to, and to co-ordinate, the 
activities of others. This function is concerned with 
the job. The secondary function is to arouse and 
maintain the motives appropriate to the actions of 
those who are so directed. 

Broadly speaking, the primary function is promi- 
nent at the higher levels of management or command, 
the secondary function more prominent at the lower 
levels. The supervisor must know what has to be 
done, decide who shall do it, when, and sometimes 
how, the thing shal! be done. These decisions will 
find expression in the written or spoken word. 
Hence the vital importance to his supervisory func- 
tion of verbal intelligence and special verbal skills. 

Although much is not yet known, it is recognized 
that there is a common structure in the physical, the 
intellectual and the social skills. In every case skill 
consists in the ability to produce required effects by 
executive action guided by relevant information. In 
the rest of his article Prof. Mace indicates the condi- 
tions through which all potential skills issue in 
performance. T. H. Hawxrys 
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LETTERS TO THE EDITORS 


he Editors do not hold themselves responsible 
9 opinions expressed by their correspondents. 
Vo notice is taken of anonymous communications 


Spectroscopic Evidence of the Participation 
of the €ytochrome - Cytochrome Oxidase 
System in the Active Transport of Salts 


\WirH a recording microspectrophotometer of special 
construction, the absorption spectrum of a bundle of 
twenty to forty roots of wheat shows distinct bands 
of cytochrome ec (Fig. 1). The bands of the cyto- 
chromes 6 and a + a, are also recognized as elevations 
of the curve. The spectrum is calculated as the rela- 
tion between the transparency of the roots in distilled 
water and the transparency after shifting over 


the medium to 0-001 M_ hydrogen cyanide, 
the cytochromes being partly in the oxidized 
state in the untreated roots. The reduction in 


hydrogen cyanide is due to the blocking of the 
cytochrome oxidase at still operating dehydro- 
genases. With carbon monoxide a broadening of 
the y-band of cytochrome 6 is observed. Cal- 
culated from the absorption at 4550 muy, the roots 
-ontain approximately 4 mgm. cytochrome c¢ per 
kgm. fresh weight. The cytochrome system is present 
it all lengths of the roots of two-three weeks old 
seedlings. Also single roots of maize show similar 
spectra. 

The observations corroborate my earlier results as 
to anion respiration. The continuous registration of 
the absorption spectrum of the roots enables the 
direct observation of the participation of the cyto- 


4 roots in water 
i» » «= HCN 


” 
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chrome system in the anion respiration. If the 
medium is changed from distilled water to a solution 
of 0-01 M potassium chloride, the y-bands of the 
reduced cytochromes are rapidly changed. The 
relation between oxidized and reduced cytochrome 
runs approximately parallel with the earlier estab- 
lished time course of the active absorption of chloride 
anions and the corresponding increase of the oxygen 
consumption. 

The new observations are in close agreement with 
the idea of a causal relation between the transport 
of electrons through the enzyme system, and the 
transport, in the opposite direction, of free-moving 
anions. 

H. LunpEGARDH 
Institute of Plant Physiology, 
Uppsala 7. 
Oct. 25. 


Relative Effects of the n-Butyl Esters of 
2-Methyl 4-Chlorophenoxyacetic Acid and 
of 2 : 4-Dichlorophenoxyacetic 
Acid on Cereals 


Previous experiments at Jealott’s Hill' showed 
that the sodium salts of 2-methyl 4-chlorophenoxy- 
acetic acid (‘Methoxone’) and 2 : 4-dichlorophenoxy- 
acetic acid (DCPA) were similar in their effects on 
cereal crops on which they were dusted or sprayed 
in heavy doses, although only the latter produced 
marked malformations. Synerholm and Zimmerman 
had earlier pointed out* for other plants the greater 
activity of 2: 4-dichlorophenoxyacetic acid com- 
pared with 2-methyl 4-chlorophenoxyacetic acid in 
inducing formative effects. When, instead of the 

sodium salts, oil-soluble esters of 

the two acids are compared on 

weed-free cereals, the differences as 

reflected in the grain yields become 

very marked, as shown, for ex- 

ample, in the accompanying table. 

The esters were each formulated 

in white oil, cyclohexanol and 

‘Lissapol N’ which, when diluted 

with water, gave emulsions which 

were sprayed at the equivalent of 

100 gallons per acre. The two 

an compounds were compared on the 
basis of equal weights of acid per 
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Fig. 1. Absorption spectrum of a bundle of twenty-five wheat roots, calculated as 
the relation between the light absorption of roots in water and that of roots in 


0-001 M hydrogen cyanide 
Fig. 2. 


Absorption spectrum of pure cytochrome ec, calculated as the relation 
between the oxidized and reduced states (for comparison with Fig. 1) 


On wheat and oats there was a 
greater degree of initial scorch from 
the 2 4-dichlorophenoxyacetic 
ester, but this quickly disappeared ; 
malformed ears of wheat and barley 
also occurred only on these plots. 

In general agricultural practice, 
the esters in the available formu- 
lations have proved more potent 
than the corresponding sodium 
salts in aqueous solutions. The 
apparent greater safety margin 
existing with the ester of 2-methyl 
4-chlorophenoxyacetic acid as com- 
pared with that of 2:4 dichloro- 
phenoxyacetic acid in the above 
trials suggested that it might be 
used in cereal crops against weeds 
having some resistance to the sod- 
ium salts. Against field poppy 
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MBEAN YIELDS OF GRAIN (CWT./ACRE) 
‘ _—— = —— _ —_ a 
Spring oats Spring barley 
(var. Star) (var. Abed Kenia) 
App- | —- 
Treat- lic, Applic. rate (Ib./acre | Applic. rate (Ib./acre 
ment acid) acid) | 
a ; 2 4 0 1 2 4] 
a ° “ 
n-Buty! 
ester of 
“Meth- Early 24-2 / 24 21°8 29-0 | 26-1 | 22-4 
oxone’ Late 25-0 | 23-9) 20-5 31-4) 31-1 | 20-9 
— 26-1 |}-— - 30-7 |}-—— —_ . 
n-Buty! | | | 
ester of | | | 
2,4-D Early |} 19-6 | 18-5| 14-2] 27-8 | 22-0] 13-5 
Late 119-1) 92] 9-6] 21:3) 12-8, 7-9 
3.E. (single sub- | 
plot) | 1-9 +2-1 
Coeff. of varia- 
tion 8-1 per cent 8-4 per cent 
Sig. diff. control 
against other 
treatments 1-9 24 
Sig. diff. be- 
tween treat- 
ments 2-5 iO) 
Early application: April 28, 1949 May 9, 1949 
Oats 4 in. high Barley 6 in. high 


June 8, 1949 


May 23, 1949 
Barley 15 in. high 


Late application: 
Oats 8 in. high 
(Papaver rheas), scentless mayweed (Matricaria 
inodora), amphibious bistort (Polygonum amphibium), 
knotgrass (Polygonum aviculare) and black bindweed 
(Polygonum convolvulus), the n-butyl ester of 2-methyl 
4-chlorophenoxyacetic acid formulated as described 
above proved more effective than an aqueous solution 
of the sodium salt. 

To what extent this difference is due to the ester 
itself rather than to the other constituents of the 
emulsion is not yet determined. The results given 
above, however, clearly indicate that it may be 
possible to use heavier doses of 2-methyl 4-chloro- 
phenoxyacetic ester formulations on cereal crops than 
have so far been feasible with the widely used esters 
of 2 : 4-dichlorophenoxyacetic acid. 

W. G. TEMPLEMAN 
J. O. Wricut 
Imperial Chemical Industries, Ltd., 
Jealott’s Hill Research Station, 
Bracknell, Berks. 
Sept. 18. 
Templeman, W. G., and Halliday, D. J., Emp.jJ. Exp. Agric., 18, 
No. 71, 169 (1950). 


* Synerholm, and Zimmerman, P. W., Contr. Boyce Thompson 


M. E., 
Inst., . No. 2, 91 (1945). 


A Rapid Method of Leaf Area 
Determination 


Recent physiological studies on nutrition and 
growth have shown that leaf area is a reliable index 
of growth factors determining dry matter accumula- 
tion, carbohydrate metabolism, yield and quality of 
crops'-*.12, Various methods have therefore been 
devised for measuring the total leaf surface on a 
growing plant. Of these, mention may particularly 
be made of: (1) methods based on tracing individual 
leaves and determining their respective area by 
planimeter ; (2) use of sensitized photopapers, (3) 


photo-electric devices of various types, (4) adoption of 
cardboards of known area approximating to the area 
of different type leaves, and lastly (5) use of mathe- 
matical formule based on certain leaf measurements. 
The utility of one or the other of these methods has 
been stressed by different investigators. 
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Recently, we developed a simple method of estir:- 
ating leaf surface in graminaceous plants based on 
linear measurements of individual leaves. On t! 
basis of such length and width measurements, 
was possible to determine the leaf area (one surfa 
only) by the formula : 

log A log L + log B — log K, 

where L is length of leaf, B width of leaf in the midd 


of foliage, K average leaf factor (= =) calculate: | 


previously for a population of leaves. 

Use of this formula in barley!*.1, maize" 
paddy, sugar-cane and wheat gave an experiment 
error of 2-3, 1-9, 0-86, 0-67 and 0-048 per cent 
respectively when the measurements were extende:| 
to a population of twenty-two leaves. 

The above formula may also be modified as : 
log XA = log XL + log =B — log K — log N, 
if only the total leaf area exposed on the entire plant 
is desired. In this case all other factors remain th 
same except NV, which indicates the total number of 
leaves sampled. The experimental error involved in 
the use of this formula has been found to vary as 
follows: barley 2-9, maize 6-6, paddy 3-3, sugar- 
cane 0-13 and wheat 1-0 per cent. 

It would therefore appear that the above formula 
is well suited for biological investigations on grow- 
ing plants where area is to be determined at successive 
stages of life-cycle. Its utility in graminaceous 
plants is established. How far the application of 
a similar principle to other crops would be helpful 
a matter for future investigation. 

The method is simple and mechanical. It does 
not involve separation of leaves. No costly appliances 
are needed. The entire determination is completed 
within a short time. It is considered, therefore, to be 
an important means for determining area in growing 
graminaceous plants. 

K. N. Lan 
M. 8S. SuspBa Rao 
Plant Physiological Laboratory, 
College of Agriculture, 
Benares Hindu University, 
Oct. 10. 

Darrow, G. M., Plant Physiol., 7, 745 (1932). 

oo, * W., and Salter, R. M., J. Amer. Soc. Agron., 20, 635 

* Goodal, D. W., Ann. Bot. (N.S.), 11, 449 (1947). 

* Gregory, F. G., Ann. Bot., 35 (1921). 

* Gustafson, F. G., and Elnore, 8., Plant Physiol., 11, 445 (1936 

* Hopkins, J. W., Canad. J. Agric. Res., Sect. Bot., 17, 300 (1939 

’ Lal, K. N., and Mehrotra, O. N., Proc. Ind. Acad. Sci., B (in 
the press). 

* Oinone, Y., J. Agric. Soc., 300, 525 (1927). 

* Watson, D. J., J. Agric. Sei., 27, 474 (1937). 

’ Lal, K. N., and Subba Rao, M. S., Sei. and Culture, 15, 355 (195v 

' Lal, K. N., and Subba Rao, M. 8. (unpublished data). 

* Lal, K. N., and Subba Rao, M. 8., Current Sci., 19, 179 (1950). 
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Occurrence of Myxine off the 
Berwickshire Coast 


THe cyclostome Myzine glutinosa Linnzus is 
generally regarded nowadays as being fairly un 
common off the British coasts, though Meek, in 1916, 
stated that it was fairly common off the east coast 
of Scotland. Cole! found the species during 1905-25 
in large numbers off Cullercoats, Northumberland ; 
but of recent years there have been few records from 
that area. 
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For several years, and at all seasons, fishermen 
have brought me odd specimens which have been 
taken from an area about five miles north-west of 
St. Abb’s Head, Berwickshire. The species is suffi- 
ciently common on these grounds to make the local 
fishermen reluctant to set lines there, as the ‘mack 
eels’ interfere with the bait. 

During Easter 1949 an attempt was made to trap 
Myvine in the area referred to above. Ordinary crab 
pots, fitted with a fine-mesh net, and with a small 
aperture for entry, were used, baited with fish. Some 
hagfish were taken; but the work had to be aban- 
doned owing to bad weather. In the summer of 1949 
trapping was resumed, and as many as nine specimens 
were taken in a single trap. It was found, however, 
that the traps were insufficiently strong to withstand 
the strong tides in the area, and it is hoped to try 
out a new type, consisting of a wooden box with a 
few small apertures. 

In August 1950, with the co-operation of Dr. C. E. 
Lucas, of the Scottish Home Department Marine 
Laboratory, an echometer survey, together with line 
soundings using tallow, was carried out over the area. 
Results showed that the Myzine ground was a mud 
bottom lying between two ridges in 35-40 fathoms 
of water. 

It is hoped to conduct further experiments to 
establish the extent of the colony and to record 
possible migrations. 
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W. J. FatrBairn 
Department of Zoology, 
University College, Southampton. 
Sept. 19. 
Cole, F. J., Trans, Roy. Soe, Edin,, 49, Pt. If, No. 3 (1913) 


Interaction of Genes affecting the Wings 
in D. melanogaster 


THE interaction among genes controlling the 
development of the same organ has been studied in 
Drosophila by Mainx' for some eye colours, by 
Waletky* and by Trapani* for the wings, by Semenza‘ 
for the shape of the eye, and in Habrobracon by 
Clark® for some factors affecting the wing-length. 

In the present investigation, I have brought 
together in the same genome distinct mutant genes 
controlling the same organ, in the homozygotic, and, 
for the X-chromosome, in the hemizygotic state, 
respectively, so that each gene was able to manifest 
itself during development. In this way, it is possible 
to detect if the phenogenetic actions of two genes 
combined in the same genome and affecting the same 
character are of such nature as to sum their effects 
or to exclude one another. 

The genes I used are the following: N Notch 
(chromosome 1)*, fa” = facet notched (chromosome 
2), sd = Leoni’s scalloped (chromosome 1)’, vg - 
vestigial (chromosome 2) and blt' = Semenza’s blot 
(chromosome 2). The latter, which arose spon- 
taneously in the laboratory from a Notch strain, 
produces a reduction of the wing-size, generally 
accompanied by an accumulation of hemolymph, so 
that the wing assumes the appearance of a sausage ; 
balancers also are smaller ; penetrance is complete and 
viability good. Localization proved that this mutant 
is an allele of bit. 

I obtained and examined the following combina- 
tions. N — 6ltS: no interaction, since no individuals 
appear with both characters. fa" — bltS: the 
appearance of the wings indicates a summing of both 
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the genes in question ; the wings are inflated, shorter 
than in 61S and show at the distal extremity the 
nicks and the hair clumps peculiar to fa”; veins are 
much enlarged, more than in fa”, and often a little 
deformed ; balancers are reduced; the effects in 
males and females are the same. sd/4 — 6ltS: no 
interaction, since no individuals appear with both 
characters. vg — bit’: wings, very reduced in size, 
appear as two small balloons; veins are often lack- 
ing; balancers are wrinkled or lacking. 

These results show that fa" and vg are quite 
recognizable in the individual which contains, at the 
same time, the blt* gene; but they also show an 
increase in intensity, while N and sd” block the 
accumulation of hemolymph peculiar to bit‘, so that 
in the combination the latter does not appear. 
Another possible explanation is that the combina- 
tions sd’ — biltS and N — bit’ are not viable. 

I conclude, therefore, that vestigial, blot‘ and facet 
notched seem to be more analogous in their action 
than blot’, Notch and scalloped. 

LUCIANA SEMENZA 

Istituto di Genetica, 

Universita di Milano. 

Sept. 12. 
*Mainx, F., Z. ind. Abst. u. Vererb., 73, 470 (1938). 
* Waletky, E., Genetics, 24, 8 (1939). 
* Trapani, E., Rend. Ist. Lomb. Sci. Lett., Cl. Scienze, 76, 344 (1943). 
* Semenza, L., Atti Soc. Ital. Sci. Nat., 85, 5 (1946). 
* Clark, A. M., J. Heredity, 40, 90 (1949). 
* See Drosophila Inform. Service, No. 23 (1949). 
* This appeared. spontaneously in this laboratory and was found by 


Miss L. Leoni; for further details, see Drosophila Inform. Service, 
No. 24. 


Microclimate Close to the Ground 


RECENT communications!»* have directed attention 
to the importance to the biologist of the peculiar 
microclimate on the ground and among ground 
vegetation. A thin hot layer of air covers the surface 
of bare earth in sunshine, and among vegetation it 
is lifted to a height which depends upon the height 
and density of the vegetation. Measurement of the 
temperature of this air is difficult : the temperature- 
profile is steep and is likely to be disturbed by the 
ventilation of an aspiration thermometer. When 
using an aspiration thermocouple over bare earth, I 
have found that the galvanometer reading rises 
initially to a high value and then falls, suggesting that 
hot air is being withdrawn and replaced by colder. 

There is another approach to this problem. The 
biologist is primarily interested in the temperature of 
bodies—animals and plants—which will not as a rule 
be the same as air temperature. Most of the factors 
responsible for the temperature of small ‘cold- 
blooded’ animals are also responsible for the tem- 
perature of inanimate bodies in similar situations, and 
a study of the latter may be expected to throw some 
light upon what governs the former and at the same 
time offer certain experimental amenities. The 
accompanying table shows the equilibrium tempera- 
ture of a black metal disk ? in. diam. and } in. thick 
suspended horizontally in full sunshine at different 
heights above (a) a smooth table ; (6) a 1-in. clearing 
plucked in a lawn about 1 in. high ; (c) a metal sheet 
2 ft. square covered with a ‘vegetation’ of drinking 
straws 2 in. high spaced at random about } in. apart. 
The temperature of the metal sheet (c) could be both 
measured and varied, and results were obtained : 
(i) when it was allowed to reach its full temperature ; 
and (ii) when it was cooled by means of the water coil 
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Artificial vegetation | 











Height 2 in. high (ce) 
above Smooth l-in. awn -———-——_-——_ - 
ground table ‘Ground’ ‘Ground’ | 
(a) } (>) | 62° C. 35° C, 
Just clear | At 10° C. | At = 15°C. | At 22° C. At 6° C, 
$ in. . 15 20 s 
. ws - 11 19 } 7 
t 1 7 18 11 
! 0 3 16 10 
14 -- 10 10 
2 - 8 t 
3 ft t x7 t 39 t= 33 + t = 34 
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“te t = 26°C t=26°C. | ¢ = 21°¢ t = 21°C 


beneath. The temperatures were measured by a 
small thermistor element inside the body connected 
by platinum wire 0-002 in. in diameter, and are ex- 
pressed as differences from those of an exactly similar 
body exposed in free air 3 ft. above the ground 
nearby. The mean actual temperature of this refer- 
ence body is given, together with the shade tempera- 
ture of an ordinary thermometer 4 ft. from the 
ground. 

These results indicate: (1) the high temperatures 
reached by a body of this size when close to the 
ground, compared with its temperature in free air ; 
(2) the very shallow boundary layer, within which 
these temperatures prevail, over a smooth surface ; 
(3) the effect of roughness in deepening this boundary 
layer; (4) the much greater importance of high 
ground temperature compared with the lowering of 
air velocity in producing these high body tempera- 
tures close to the ground. 

Recent bad weather has prevented more than one 
comparison between the metal body and a living 
arthropod (Locusta migratoria migratorioides, dark 
phase: rectal temperature), when the following 
differences in temperature were found: At = + 0-9, 
+ 0-8, + 3-3°C. (height, 9 in. above table, locust 
broadside to sun; -+ indicates body hotter than 
locust). On general grounds it is suspected that the 
various physical factors (which determine the tem- 
perature of an inanimate object) play a greater part 
than the biological ones in the temperature of small 
‘cold-blooded’ animals the heat-production of which 
is small and which cannot afford much water loss. 
Of these physical factors, reflectivity, shape and size 
remain to be considered, and it is probable that 
absolute size is of great importance, not because of 
the operation of the two-thirds power law encountered 
among warm-blooded animals, but because of the 
dependence of convection transfer coefficients upon 
the absolute size of the surface considered. 

This work will be published in detail elsewhere. 

D. A. PARRY 

Zoological Laboratory, 

University, Cambridge. 

Sept. 14. 
*‘ Champness, 5. S., Nature, 165, 325 (1950). 
* Waterhouse, F. L., Nature, 166, 232 (1950). 


DDT as a Residual Insecticide against 
A. letifer and A. macuiatus in Malaya 


Mv 1r#EAD THomson! has recorded the observations 
that DDT is not effective in the control of A. gambie 
due to its irritant effect on fed anophelines, which 
prevented them from resting long enough on treated 
surfaces to absorb a lethal dose. Various other workers 
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have since published their findings, which indic.te 
that this insecticide has either residual?-*, repellent'~*, 
irritant*:’ or fumigant* effect on different species of 
mosquitoes. During experiments in a hyperende: ic 
malarious village (A. letifer area) in Malaya, I spray«c* 
the entire interior and exterior walls of all habitations 
three times within four months with a 5 per cent 
DDT solution in kerosene at the rate of 100 mgm. per 
sq. ft. After every treatment, the mosquito collection 
from the catching stations from 6 a.m. to 6 p.m. was 
observed to be practically nil for two to four weeks, 
after which a few mosquitoes started to appear. 

The complete absence of mosquitoes during nig)its 
in the sprayed houses suggested the study of the 
behaviour of the local mosquitoes to DDT spray, 
and accordingly the following preliminary experiment 
was carried out. 

After shifting the occupants of one block of houses 
in the experimental village to an adjoining one, all 
the vacated houses were sprayed with DDT, treating 
both outside and inside walls with the same dosage 
and formulation of DDT as in the main experiment. 
Immediately after spraying, the floors of these houses 
were covered with white hospital sheets, taking care 
to fit them properly against the walls. As human bait, 
two persons slept during nights in each of the treated 
houses for a period of fourteen days from the day 
of spraying. Dead insects fallen on the white 
sheets were picked up both in the morning and even 
ing during these fourteen days and examined. The 
daily collection consisted of numerous dead black 
ants, a few cockroaches, some spiders, very few 
beetles and glow-worms, but no mosquitoes. Th 
number of these dead insects, however, gradually 
declined and on the fourteenth day it was only about 
a fourth of the collection of the first day. 

The repellent effect of kerosene used in the pre 
paration of DDT solution cannot definitely be a 
factor for the absence of dead mosquitoes in the 
daily collection, as it has been shown that the effect 
of kerosene lasts only for a maximum period of a half 
to five days (ref. 1 last paper, and ref. 9). It is 
therefore likely that the mosquitoes settled on th: 
outside walls for sufficiently long to get a lethal o1 
sub-lethal dose and ultimately flew away without 
entering the building. It may be mentioned in this 
connexion that, in a similar group of houses in an 
A. maculatus area, only the outside walls were sprayed 
during the course of these experiments, and in this 
particular case 16 per cent of the pre-spray catch 
of mosquitoes comprising both anophelines anc 
culicines were collected during the first post-spray 
collection on the third day and 30 per cent on the 
eighth day after treatment. Therefore, the absence o! 
dead mosquitoes in the first group of sprayed houses 
during a minimum period of not less than fourteen 
days appears to be due to the effect of spraying both 
outside and inside walls. The probability that mos- 
quitoes might have entered houses but escaped imme 
diately after feeding without touching any of the 
treated surfaces is very remote, as it is highly unlikely 
that all types of mosquitoes, anophelines and culicines, 
behaved in this orderly and disciplined manner. It is 
admitted that the finding in this experiment is not 
sufficient to come to a definite conclusion on the 
mode of action of DDT against local mosquitoes ; 
but the probability appears to be that mosquitoes 
after entry were irritated on coming in contact with 
the DDT-treated surface and escaped. 

The entomological findings recorded after the initia! 
mosquito ‘vacuum’ in the treated villages in the 
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main experiment (loc. cit.) showed that the number 
of anophelines caught was far less than the collection 
in the control village (average anopheline catch per 
night 2-7 as against 25 in the nearest comparison 
station). The average number of engorged anophelines 
caught per night from the sprayed area was 0-32, 
while the same in the comparison station was 12. 
Mortality occurred of 22 per cent of the total collection 
in this experiment within 4-12 hr. from the time of 
capture, and in another 33 per cent within 12-16 hr. 
The reduction of mosquitoes obtained in the house 
eatches was not, however, associated with a reduction 
of larval density in the area treated. 

The spleen-rate in the treated villages was reduced 
from 63-5 to 39-5 per cent without any decline in the 
control village. The parasite-rate remained relatively 
unchanged in the experimental village, and increased 
markedly in the control village. There was an 
increase, however, of P. falciparum infection in the 
treated village. 

These findings indicate that whatever be the nature 
of action of DDT against A. letifer, it can control 
malaria in the areas where this species is the vector. 
it also shows that this effect is short-lived when 
“ompared to the findings in most other countries, 
probably due mainly to the outdoor resting and, on 
ecasions, outdoor feeding habits of A. letifer. Another 
vector in Malaya, even more important than 4A. 
letifer, is A. maculatus. Logically speaking, better 
results are to be obtained with this species than 
with A. letifer because, although A. 
also an outdoor rester, it is not at 
as an outdoor feeder. Opinion regarding the 
itility of DDT against this vector is, however, 
not unanimous. While Wallace’® believes that this 
insecticide is ineffective, the findings of Warton and 
Reed? do not confirm this. Further investigations 
are therefore necessary to throw more light on the 
effect and mode of action of DDT against the vectors 
mn Malaya. 
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C. P. Narr 
Malaria Institute of India, 
22 Alipore Road, Delhi. 
Aug. 10. 
Muirhead Thomson, R. C., Trans. Roy. Soc. Trop. Med. Hyg., 40 
511 (1947); Bull. Ent. Research, 38, 449 (1948); Nature, 163, 109 
1949); Trans. Roy. Soc. Trop. Med. Hyz., 43, No. 4, 401 (1950) 
* Swellengrebel, N. H., and Lodens, J. C., Documenta Neerlandice et 
Indonesia de morbis Tropicus, 1, No. 3, 245 (1949). 
* Warton, R. H., and Keed, J. A., Nature, 165, 28 (1950). 
* Gebert, S., Trans. Roy. Soc. Trop. Med. and Hyg., 42, No. 3, 295 (1948) 
*Gabaldon, A., Trans. Roy. Soc. Trop. Med. and Hyg., 43, 113 (1949). 


* Field, J. W., Trane. Roy. Soc. Trop. Med. and Hyg., 48, No. 5, 547 
(1950). 


* Bertram, D. M., Brit. Med. J., 1200 (May 20, 1950). 
* Nair, C. P., Med. J. Malaya, 2, No. 2, 93 (1947). 

* Nair, C. P., Med. J. Malaya, 3, No. 4, 250 (1949). 

" Wallace, ?. B., Med. J. Malaya, 3, No. 1, 5 (1948). 


Number of Radiolaria in Sediments 


THROUGH the courtesy of Dr. B. Kullenberg, who 
is in charge of the study of the sediment cores from 
the Indian Ocean taken by him with the aid of his 
revolutionary sampler during the Swedish Deep-Sea 
Expedition, I have been able to examine several of 
the cores from that Ocean for microfossils. These 
investigations have been mainly restricted to the 
Radiolaria, and on this subject there is considerable 
disparity between our results and those of the John 
Vurray Expedition to the same area. As this lack 
of agreement involves the matter of the technique 
of investigation of the biological components of deep- 
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ses/ sediments, it is considered advisable to publish 
a ehort notice before the appearance of the complete 
reports of the Expedition. 

As has been the practice in dealing with most 
deep-sea sediments obtained by recent expeditions, 
the biological contributions to the sediments collected 
by the John Murray Expedition were determined 
after the coarse particles had been separated from 
the ‘mud’ fraction by means of a sieve with meshes 
approximately 160. in diameter. On examining the 
coarse material obtained in this way, Stubbings' 
reports that Radiolaria are often absent from the 
sediments, or occur but sparingly: he says, ‘‘even 
in the South Somali Basin, in which Murray and 
Philippi (1908) record a large area of the bottom as 
covered with Radiolarian ooze, none were obtained”’. 

Examination of the Swedish samples from the 
same general area have confirmed the presence of 
radiolarian ooze in the Somali Basin, and have 
shown that a great number of Radiolaria are present 
in the sediments of many parts of the western Indian 
Ocean. The majority of these Radiolaria are of the 
order of 50-100. in diameter and would pass through 
the sieves usually used ; moreover, a large proportion 
of them are of such delicacy that treatment of almost 
any kind would destroy them or render them un- 
recognizable. For the present investigation, a small 
amount of the sediment was placed on a microscopic 
slide, the calcareous components were dissolved with 
dilute hydrochloric acid, and the Radiolaria counted 
directly. The accompanying table gives the number 
of radiolarian skeletons per gram of air-dry sediment, 
from six localities between the Seychelles and Cape 
Guardafui. 


No. of 
Core Station Position Depth Radiolaria 
No Lat. Long (per gm.) 
S. o3° 18” K. 56° 47° 4,065 m 300,000 | 
S. o2° 18” E. 55° 33’ | 4.360 m 500,000 
8. 00° 23’ E. 54° 30° 4,860 m 450,000 
N. 04° 28° E. 52° 48’ | 5,117 m. 300,000 
N. 07° 14° K. 52° 49° | 5,107 m 350,000 
N. 08° 05 E. 53° 03’ | 5,100 m 1,000,000 





From the large amount of material from the Pacific 
Ocean which Prof. Hans Pettersson has generously 
placed at my disposal, it has been possible to com- 
pare the number of Radiolaria there with those of 
the Indian Ocean. A sample from lat. N. 00° 20’, 
long. W. 150° 36’ (depth 4.405 m.), in the region of 
the well-known Central Pacific radiolarian ooze, con- 
tains 540,000 Radiolaria per gram of air-dry sediment. 
As an example of a shallower sediment containing a 
high proportion of comparatively coarse terrigenous 
material, a similar examination was carried out on 
green mud from the Gulf of Aden (N.11° 57’; 
E. 44° 18’; depth only 883 m.): here the occurrence 
of Radiolaria is of the order of 500 per gram of 
sediment. 

The results from this investigation, which will be 
published in greater detail in the Reports of the 
Swedish Deep-Sea Expedition, emphasize the import- 
ance of a thorough examination of the finer fractions 
of marine sediments ; if this is not carried out, wrong 
conclusions wil] inevitably be drawn from reports of 
the absence or scarcity of some of the biogenic 
components. 

W. R. RIepEL 

Oceanografiska Institutet, 

Géteborg. Oct. 10. 
? Stubbings, H. G., Sci. Repts. John Murray Exped., ILI, 2, 151 (1939). 
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Blood-Groups of Mental Defectives and 
their Maternal Parents 


A stupy has recently been made of a random 
sample of 370 certified mentally defective persons 
living in East Anglia. Among other data, the ABO 
and the Rhesus blood-groups of each patient and 
of his or her mother were determined. 

Of these 370 defectives, 118 could be placed in 
definite categories, either because their mental defect 
was part of a distinct physical syndrome, such as 
mongolism or cretinism, or because their history 
included some episode, such as cerebrospinal menin- 
gitis, which was the probable cause of their defect. 
The remaining 252 were ‘undifferentiated’, that is, 
their defect was not part of a recognizable syndrome 
or attributable to any known cause. 

The ABO grouping of these 252 pairs of child and 
mother was as follows: O, 226 (44-8 per cent) ; 
A, 234 (46-4 per cent); B, 31 (6-0 per cent) ; 
AB, 13 (2-5 per cent). In 55 cases, mother and child 
were incompatible on the ABO system, that is, the 
mother’s blood contained natural agglutinins which 
would in vitro have clumped her baby’s erythrocytes. 
The ‘secretor’ character was tested in 42 of the children 
of these 55 pairs ; 29 were secretors of group-specific 
substances, 13 non-secretors. These percentages 
approximate to those found by Race! in typing 
1,571 East Anglian bloods for the Galton Laboratory. 
He found: O, 42-46 per cent; A, 46-40 per cent ; 
B, 7-7 per cent; AB, 3-37 per cent. There appears 
to be a slight excess of A over O in East Anglia. 

As regards the Rhesus system, however, the 
figures are more interesting. Of the 252 undiffer- 
entiated pairs, the bloods of 196 pairs were examined 
by means of six sera for the presence of the antigens 
A, B, D, ec, E and C; the remaining bloods were 
tested, at the same times and with the same sera, 
for the presence of A, B and D. Of 252 children, 
61 lack the antigen D and are homozygous dd. 
Of 252 mothers, 57 lack the antigen D and are 
homozygous dd. Pairs consisting of a dd mother 
and a D child occurred 31 times. 

It is well known that a pregnant woman whose 
baby’s blood contains a group-specific substance 
lacking in her own blood may be stimulated by that 
foreign substance to produce abnormal antibodies 
against her own child. The injuries caused to the 
unborn child by these maternal] antibodies result in 
all the manifestations of hemolytic disease of the 
new-born. One such result is kernicterus, in which a 
severe hemolytic jaundice is followed by spasticity, 
athetosis, and mental retardation. Post-mortems on 
cases dying within a few days after birth show many 
of the cerebral ganglia stained, and containing many 
degenerated neurones, possibly as the result of the 
toxic products of hzmolysis, or possibly as the result 
of an antigen-antibody reaction occurring in the 
ganglia. 

This new knowledge that mental deficiency some- 
times occurred in a child severely injured by anti- 
bodies aroused several workers to inquire whether 
immunization of the mother might explain some 
hitherto inexplicable cases of undifferentiated mental 
defect*-?. The figures given above, on a random 
sample culled from all grades of defectives, give no 
support to this idea. 

The serum of each of the 24 dd mothers whose 
defective D child had been born within the past 
sixteen years was examined for antibodies. Abnormal 
antibodies were found in the serum of one mother : 
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but her defective child was her first pregnancy, and 
a microcephalic ; she had not been previously trans. 
fused, and her second child was healthy and normal, 
The defect in the first child cannot be attributed to 
the effect of antibodies. 

But the number of dd children in the sample igs 
vnexpectedly high. If we take 16-8 as the percentage 
of dd persons to be found in the general population 
in England*, we get the following figures : 
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CHILDREN 
D dd 
Observed 191 61 
Expected 209-7 42°3 


x" for one degree of freedom is 9:94; that is, the 
chance that the proportion of dd children is an 
accident of sampling is about 1 in 1,000. 

The mothers are selected, since they came into the 
survey because they were the mothers of these 
particular defectives. In a population containing 
16-8 per cent of dd individuals, the mothers of 191 D 
children and 61 dd children would be expected to 
comprise 204-2 D’s and 47-8 dd’s. Comparison with 
the observed numbers shows : 


MOTHERS 
D dd 
Observed 195 57 
Expected 204-2 47-8 


x? for one degree of freedom is 2°18. 

There is some excess of dd mothers; but this is 
non-significant and, whatever larger numbers might 
reveal, the only peculiarity of this body of data is 
the unexplained excess of dd subjects among the 
undifferentiated defectives. 


The sera used in these tests were individual 


immune sera of high titre supplied by the kindness | 


of Dr. A. E. Mourant of the Blood Group Reference 
Laboratory, Lister Institute. The same sera were 
used throughout and retained their absolute specificity 
and high titre to the end. 

Part of this work, of which a full account will be 
published elsewhere, was done during tenure of the 
Gwynaeth Pretty Studentship, University of Cam- 
bridge. 

A. M. Pantin 
Department of Pathology, 
University of Cambridge ; and 
Research Department, 
Royal Eastern Counties Institution, 
Colchester. Sept. 16. 


' Race, R. R., personal communication. 

* Yannet, H., and Lieberman, R., Amer. J. Ment. Def., 49, 133 (1944 

? Yannet, H., and Lieberman, R., Amer. J. Ment. Def., 50, 242 (1945) 

‘ Snyder, L. H., Schonfield, M. D., and Offerman, E. M., J. Hered 
"86, 9 (1945); 36, 334 (1945). 

* Scholl, M. L. L., Wheeler, W. E., and Snyder, L. H., J. Hered., 38 
253 (1947). 

* McKenzie, P., cited by Capell, D. F., Brain, 70, 486 (1947). 

? Book, J. A., Grubb, R., Engleson, G., and Larson, C. A., Amer. ./ 
Human Genetics, 1, 66 (1949). 

* Race, BR. R., Mourant, A. B., Lawler, S. D., and Sanger, R., Blood 
3, 689 (1948) 


Macular Pigment 


Macuar pigment, usually found in post-mortem 
eyes, is also said by Keilin and Smith’ and by Wald’ 
to be present in the living human eye, and either to 
be lutein itself or a closely related chemical substance. 
Others, however, for example, Gullstrand’® and Wolff‘, 
hold a different view. They believe this pigment to 
be present in the macula only after death, but not in 
the normal eye in health. I believe the latter view 
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to be correct, because I have found evidence, thought 
to be in favour of the presence of this pigment in 
the living state, to be misleading ; namely, the dark 
bands seen at the short wave-length end of the 
spectrum by Maxwell* and by Keilin and Smith’, 
and the relative blue blindness of the macular area 
compared with the perimacular region around it, 
found by Tscherning*, by Willmer’ and by others. 
Both these phenomena have been ascribed to macular 
pigmentation. : 

A colour filter was prepared which produced a 
single absorption band in the visible spectrum from 
about 0-515 to about 0-540 un. When this band was 
examined through spectroscopes of different disper- 
sion, it was found to be visible in them all. When 
spectra of different light intensities were examined, 
it was found that the absorption band was always 
visible, although differences in apparent width were, 
of course, noticeable. Lastly, alterations in the top-to- 
bottom dimensions of the spectra were found to be 
without apparent effect on the appearance of the 
absorption band. Similar tests performed with other 
colour filters lead to similar conclusions, namely, 
that the absorption bands are constantly present in 
spite of alterations in dispersion, in light intensity 
and in top-to-bottom dimensions of the spectra in 
which they are seen. 

The absorption bands supposed to be caused by 
macular pigment were now tested in a similar 
manner. It was found that the bands were present 
when the dispersion of the spectrum was small but 
not when it was large, that the bands were present 
at medium light intensities but not at high ones, 
and that the bands were more readily observed when 
the spectrum was narrow than when it was wide. 
Thus in these three respects the behaviour of the 
bands differs from those produced by pigments. On 
these grounds it seems unlikely that the bands are 
caused by pigments. 

If the macula is relatively blue blind owing to the 
local presence of pigment, it would be expected that 
this blindness would be found at all light intensities. 
Such is not the case, however, because as the light 
intensity is increased the macular area becomes pro- 
gressively more sensitive to blue and violet rays, with 
the result that first it draws level with the peri- 
macular region in blue sensitivity, and then with a 
further increase in light intensity actually exceeds 
the latter. This change-over can be witnessed by 
looking through a colour filter which transmits red 
rays and blue rays, but absorbs the orange, the 
yellow, the green and the blue-green. At a light 
intensity of one foot-candle, the macula has 0-4 

times the blue sensitivity of the perimacula. At a 
light intensity of fifty foot-candles, the two retinal 
ions are about equal in blue sensitivity. At a light 
intensity of one thousand foot-candles, the macula is 
oughly ten times as blue-sensitive as the perimacula. 

These effects might be explained on the basis that 
the macular pigment becomes bleached as light 
intensity is increased, and thus discloses when it has 
one so the normal high sensitivity of the macula 
o blue light. But against the acceptance of this 
xplanation is the fact that, on returning quickly to 
p low light intensity, the relative blue deficiency of 
he macula at once discloses itself. We see then that 
one of these effects can be adequately accounted 
or on the basis of pigmentation. To what, then, are 
hey due ? 

It was found by me that there are two parts of 
he spectrum which have anomalous properties ; one 
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of these is in the yellow and the other in the blue. 
Adequate illumination and a sufficiently large visual 
angle are both requisite in order that yellow and 
blue shall be recognized. If these conditions are not 
fulfilled, both these colours are replaced by neutral 
grey: a pale grey in the case of yellow, but a dark 
grey in the case of blue. This loss of colour on the 
part of both yellow and blue was found to take place 
at the fovea, and at other parts of the retina as well, 
but in most subjects, at ordinary light intensities, 
somewhat more readily at the fovea. 

Let us now examine the hypothesis that normal 
blue perception is dependent on the operation of 
specific blue receptors, and that when these cease 
to operate in a normal manner two phenomena show 
themselves: (a) the appearance of a dark band or 
bands in the blue part of the spectrum, and (b) the 
oceurrence of defective blue vision. If this hypo- 
thesis is correct, there should be a band or bands in 
the blue part of the spectrum when light intensity 
is low but not when it is high—visible bands when 
the spectrum is short or narrow, but not when it is 
long or wide. There should be relative blue blindness 
at the macula when light intensity is low, but not 
when it is high. In all these respects there is agreement 
with experiment, and it is therefore concluded that 
the hypothesis is correct. 

Let us now take up the point made by Keilin and 
Smith and confirmed by Wald and by Thomson, 
namely, that the bands in the blue closely resemble, 
if they are not identical with, those of the plant 
pigment lutein. There seems to be one way, and one 
way only, of explaining the resemblance, namely, 
that lutein present in the human retina acts as the 
photocatalyst for the blue receptors, just as rhodopsin 
does for the red receptors. If this explanation is 
correct, we may usefully recall the following facts : 
that vitamin A is known to play an essential part in 
human vision, and that both visual purple and lutein 
are vitamin A derivatives. Returning to the matter 
of the macular pigment which develops in post- 
mortem eyes, it seems likely that this is derived either 
from vitamin A or from the visual pigments which 
are themselves vitamin A derivatives, or from, both 
these sources. 

Two further references should be made (a) to the 
paper of Prof.,Nordenson* on the intravital colour 
of the macula, in which he writes, “there is a great 
deal of evidence in favour of the opinion that there 
is no yellow colour in the macula of the live eye’’, 
and (}) to the letters in Nature a year ago by Dartnall 
and Thomson’, by Denton and Pirenne’®, by 
Tansley™, and by Hartridge’*. 

H. HartTrRIDGE 
Vision Research Unit, 

(Medical Research Council), 

Institute of Ophthalmology, 

Judd Street, London, W.C.1. 

Sept. 19. 

* Keilin, D., and Smith, E. L., Nature, 143, 333 (1939). 
* Wald, G., Documenta Ophthal., 3, 94 (1949). 
* Gullstrand, A., Archiv. f. Ophthal., 62, 1 (1905); 66, 141 (1907). 
* Wolff, E., ““The Anatomy of the Eye and Orbit’, 103 (H. K. Lewis, 

London, 1948). 
* Maxwell, J. C., see Tscherning, p. 262 (1904). 
* Tscherning, M., “‘Physiologic Optics’, 262 (Philadelphia, 1904). 
” Willmer, E. N., Nature, 151, 231 and 632 (1943). 
" ie. J. W., Uppsala L&kareférenings Firhandl., 51, 147 
* Dartnall, H. J. A., and Thomson, L. C., Nature, 164, 876 (1949); 

165, 524 (1950). 
* Denton, E. J., and Pirenne, M. H., Nature, 165, 304 (1950). 
' Tansley, K., Nature, 165, 524 (1950). 


™ Hartridge, H., Nature, 165, 304 (1950). 
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Low-Angle X-Ray Scattering from Ramie 
and Jute 


A sHoRT well-defined streak at right, angles to the 
direction of the fibre axis is seen on both sides of 
the lead beam-trap on X-ray photographs of natural 
cellulosic fibres taken under suitable conditions. 
Kratky' and Kratky and Porod* consider that this 
low-angle X-ray scattering can be attributed to the 
close-packing of crystallites, and this hypothesis is 
corroborated by work of Heyn**. In the course 
of a study of the structure of jute and other fibres, I 
have repeated some of Heyn’s experiments, and have 
also examined the effect produced by removal of 
lignin upon the intermicellar swelling of jute fibre in 
water. 

Measurements of the low-angle scattering from 
flax, hemp and jute agreed very closely with results 
reported by Heyn, but abnormal behaviour of ramie 
was not confirmed. Heyn obtained identical X-ray 
photographs from native ramie and ramie swollen 
in sodium hydroxide solution, and reported* the 
smallest intermicellar period, calculated from the 
total length of the streak, as 34 A. (assuming the 
validity of Bragg’s law for the low-angle scattering). 
Low-angle X-ray photographs of native ramie dry 
and swollen in water which I have obtained (Figs. | 
and 2) show that the entry of water into the inter- 
micellar spaces in ramie produces (a) a considerable 
increase of the intensity of the scattering owing to 
the difference of scattering powers of water and 
cellulose, and (b) a decrease of the total length of 
the streak owing to the increase of the intermicellar 
distances. The smallest intermicellar periods for 
native ramiec calculated from Figs. 1 and 2 are 24 A. 
for the dry fibre and 27 A. for the fibre swollen in 
water. 





A Fig. 2. 
Fig. 1. ¥ a Ramie 
Dry ramie Ges swollen 
> i. ae in water 
Me 2 : Fig. 4 
Fig. 3. 
Raw jute 
Dry pad swollen 
jute in water 
[Fig. 5. Ke Fig. 6. 
Dry . Delignified 
delignified ae ie al jute swollen 
jute : in water 


Heyn}has observed* that the characteristic streak 
obtained from wet jute fibre is more intense but only 
very slightly shorter than the streak obtained from 
the same fibre when dry. Figs. 3 and 4, which show 
the low-angle X-ray scattering from raw jute dry 
and jute swollen in water, are similar to the photo- 
graphs published by Heyn‘ and are reproduced here 
for purposes of comparison. 

It seems reasonable to suppose that the presence 
of lignin in jute is responsible for the fact that the 
change in the low-angle scattering caused by the 
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swelling of jute in water is considerably smaller than 
an analogous change caused by the swelling of ramie, 
and in order to test this assumption a sample of 
delignified jute was examined. The low-angle X-ray 
scattering from dry delignified jute (Fig. 5) differs 
little from that obtained with normal jute fibre; but 
the change in the low-angle pattern subsequent to 
swelling of delignified jute in water (Fig. 6) is con. 
siderable, and is comparable with a similar change 
observed in the case of ramie. It is thus evident 
that the lignin in jute hinders intermicellar swelling 
in water. 

The intensity of the low-angle scattering from dry 
fibres of jute and ramie and also from wet, but other- 
wise untreated, jute is nearly uniform along the 
whole length of the streak and falls off very rapidly 
at the ends. In the cases of swollen fibres of ramie 
and delignified jute, a strong intensity maximum is 
observed at the centre of the streak. 

This work was part of an investigation under. 
taken on behalf of the British Jute Trade Research 
Association, by permission of which this commu. 
nication is published. The experimental work was 
carried out in the Department of Physics, Univer 
sity College, Dundee, by permission of Prof. G. D. 
Preston. 

J. ADAM 


British Jute Trade Research Association, 
Kinnoull Road, 
Kingsway West, 
Dundee. 
Sept. 7. 
' Kratky, O., Naturwiss., 26, 94 (1955); 30, 542 (1942) 
* Kratky, O., and Porod, G., J. Coll. Sci., 4, 35 (1949). 
* Heyn, A. N. J., J. Amer. Chem. Soc., 70, 3138 (1948) ; 
(1949). 
‘Heyn, A. N. J., Teat. Res. J., 19, 163 (1949). 
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Wave Equation of the Electron 


For the description of an electron by a wave 
equation, the simplest equation available is the Dira 
equation, which in the usual notation reads 


[y"(t0. + ¢Ap) — x] p = 0. 


This corresponds to a point particle of charge e, spin 
th and magnetic moment eh/2mc. This equation has 
met with marked success in describing an electron in 
static fields and slowly varying fields. For high- 
frequency fields, however, there are indications that 
the description is only an approximate one, and that 
allowance should be made for the finite extension o/ 
the electron. 

In the classical theory of point particles there 
arises the difficulty that the equations of motior 
give rise to certain run-away solutions with non. 
physical characteristics. If one uses a finite model 
instead of a point model, there is good hope thai 
these difficulties would not arise’. There is at present 
no satisfactory means of describing a finite particle 
in quantum mechanics. In classical mechanics 4 
finite particle is described by complicated integral 
equations. In quantum mechanics the situation would 
be still more complicated, and one would expect that 
an infinite system of operators would be required for 
adequate description. 

An initial attempt on simpler lines may be made 
as follows. Consider an equation of the form: 
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where fu» = %A, — 8,Ay give the field components, 
and the infinite series in curly brackets represents 
the additional contributions to the Hamiltonian from 
the multipole interactions of the particle with the 
electromagnetic field. Such an equation would 
describe an electron which is a superposition of a 
point charge, @ point dipole and point multipoles 
all orders, and one might expect it to describe a 
finite electron, The additional terms are negligible 
when the field f,, varies slowly, but will be important 
for fields of high frequency. 
C. JAYARATNAM ELIEZER 
University of Ceylon, 
Colombo. 
Aug. 16. 


Eliezer, C. J., Proc. Roy. Soc 
Phil. Soe., 46, 199 (1950). 


A, 194, 545 (1948); Proc. Camb. 


Polarographic Investigation of the 
Antigen-Antibody Reaction 


USING azo-protein as antigen, preliminary experi- 
ments were carried out to investigate whether the 
polarographic method could be used for a quantitative 
determination of immunological reactions. 

Azo-protein was prepared by coupling egg albumin 
with diazotized p-aminobenzoic acid following the 
method of Landsteiner'. For polarographic investiga- 
tion the product from 1 gm. of egg albumin was 
dissolved in 80 ml. of acetate-phosphate~-borate 
buffer?, pH 7-3. Allowing for an 80 per cent reaction 
yield, this gives an approximately 1 per cent solution 
of azo-protein. 

A polarographic step was obtained between 240 
and 440 mV. vs. the saturated calomel cell. The 
step was not very well defined but could be determined 
Table 1) and reproduced with reasonable accuracy 
approximately + 5 per cent). Within this limit of 
accuracy, the step height was proportional to con- 
centration, as we have found in experiments using 
buffer as diluent (Table 2). 

Further experiments showed that the azo-protein 
solutions used were stable for several weeks under 
laboratory conditions. 

Specific antiserum was prepared by giving rabbits 
a series of six injections at seven-day intervals. Each 
injection consisted of 5 ml. of approximately 1 per 

TABLE 1 
Deviation 


| 
Id measured | Id average 


(amp. x 1077) (amp 1u7”) } (per cent) 
3-06 | ) +10 
3-04 4 5-03 + O0°3 
2°99 J 1°3 
TABLE 2 
Deviation from 
Dilution 74 measured Ja mean value* mean valuc 
(amp. x 1077) (amp. x 107” (per cent) 
0 3°74 3°87 4 
Hw 2-17 2-12 2°4 
ki. 1-29 1-24 1-0) 
Ey 0-78 0-30 2-5 


* The mean value was obtained from a calibration curve plotting 


concentration against current. 


NATURE 





79 


cent azo-protein solution. The rabbits were bled 
two weeks after the final injection, the blood clotted 
and the serum separated by centrifugation. Pre- 
cipitation tests showed the serum to be active, and 
it gave best results by reaction with a 1 per cent 
solution of antigen with diluted antiserum (1 : 4), 
both in buffer. 

Experiments were then carried out to examine 
the effect of the addition of specific and unspecific 
sera upon the azo-protein polarographic step. Un- 
specific serum merely acted as a normal diluent, 
whereas the addition of unspecific antiserum under 
the same conditions of concentration, etc., sharply 
decreased the step height. 

Table 3 shows the typical results obtained with 
two out of a considerable number of specific antisera 
examined. 





TABLE 3 
. . | i as 

Volume of | Volume of | Volume of | | Jdémean Differ- 
| unspecific anti- anti- | ja | value (de- ence 
serum serum serum meas- | rived on | from 
added per/ No.1 No.2 | ured | the basis | mean 
mil. of azo- | added per | added per; (amp. of dilution)| value 
protein | ml. of azo- | ml. of azo- | x 107*) (amp (per 

| protein | protein | | x 1077) cent) 
0 0 0 | 4°06 4-02 | + 10 

1 ml 2-03 2-02 + 05 

1 ml 1°52 | 2°02 —24°8 

1 ml. i358 | 2-02 | —21°8 

2 ml | 1-39 1°35 + 3-0 

} 2anl, 0-90 | 1-35 33-3 

|} 2m. 0:96 1-35 —28-9 | 


From these results it is clear that the antigen 
antibody reaction can be detected and measured by 
polarographic procedure. Work is in progress to 
perfect the quantitative aspect of the method, with 
the object of applying polarography to the study of 
the kinetics of the antigen-antibody reaction. 

B. BREYER 
F. J. RApcuirr 
Physico-Chemical Laboratory, 
Faculty of Agriculture, 
University of Sydney. 
Sept. 5. 
* Landsteiner, K., and van der Scheer, J., J. Exp. Med., 56, 404 (1932 
* Prideaux and Ward, J. Chem. Soc., 125, 426 (1924). 


Reversed-Phase Partition Chromatography 


In the course of experiments involving the use of 
powdered glass as a carrier in partition chromato- 
graphy, we have found that it is possible to prepare 
columns having as the stationary phase either an 
aqueous liquid or a water-immiscible organic solvent. 
Columns in which a stationary aqueous phase is 
distributed on glass have already been applied to 
the fractionation of the alkaloids of Punica Granatum’. 
We now find that satisfactory reversed-phase columns 
may be prepared by the following procedure. Chloro- 
form (8 c.c.) is shaken thoroughly with ‘Pyrex’ glass 
(80 gm.) in No. 100 powder. The ‘wetted’ glass is 
tipped into water (100 c.c.), previously saturated with 
chloroform, and the mixture is mechanically stirred 
at moderate speed with an upflow stirrer until all 
globules of chloroform are disintegrated ; the slurry 
is poured into the chromatogram tube and again 
thoroughly shaken. The column is allowed to pack 
spontaneously by draining in a vertical position, and 
the top is tamped by gentle pressure on a disk of 
filter-paper placed above the packed column. Similar 
columns can be prepared using benzene instead of 
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chloroform. Attempts to prepare this type of column 
employing kieselguhr as carrier were unsuccessful. 

With chloroform as the stationary phase and water 
saturated with chloroform as the mobile phase, 
almost quantitative recoveries of the components of 
mixtures of o-nitraniline (9-12 mgm.) and p-nitraniline 
(9-12 mgm.) and of o-nitrophenol (9-20 mgm.) and 
p-nitrophenol (12-50 mgm.) were obtained. A mix- 
ture of hyoscine (14 mgm.) and hyoscyamine (9 mgm.) 
was only partially fractionated under similar con- 
ditions; but when the mobile aqueous phase was 
adjusted to about pH 9 by the addition of sodium 
hydroxide and saturated with chloroform, pure 
hyoscine was recovered. 

Although it is probable that this type of partition 
chromatographic column is metastable, no displace- 
ment of the organic solvent, tinted with Sudan III, 
was apparent when up to 2,000 c.c. of aqueous phase 
was passed through. There was no evidence of break- 
down of these columns up to 72 hr. after preparation, 
and in one experiment a column used for the separa- 
tion of o- and p-nitranilines was again used, without 


further treatment, for the separation of o- and 
p-nitrophenols. 
M. W. PaRTRIDGE 
J. CHILTON 


University of Nottingham. 
Oct. 30. 


Brit. Pharm. Conf., 1950 ; J. Pharm. Pharma- 


' Chilton and Partridge, 
col. (in the press). 


Recovery of Radioactive lodine from 
Urine 


Owrnc to the high cost of radioactive iodine, the 
therapeutic use of this isotope in the treatment of 
certain cases of malignant disease of the thyroid 
gland is accompanied by the problem of recovery of 
the isotope from urine for re-administration. Origin- 
ally in this Hospital we have used a rather com- 
plicated recovery process based upon a method 
kindly furnished by Baumann (private communica- 
tion), which is similar to that used in the micro- 
estimation of iodine’. In brief, this process was as 
follows. 

The patient receives the dose of iodine-131 (150 
200 mC.) together with a capsule containing 100 mgm. 
of methylene blue which serves to identify the high- 
activity urine by its blue colour. The urine is collected 
for 24 hr., acidified with dilute sulphuric acid (to 
prevent frothing) and concentrated in vacuo to about 
200-300 ml. This is divided into two or three fractions 
which are worked up separately. Organic matter 
and chloride are eliminated by treatment with 
chromic and sulphuric acids and heating up to 180° C. 
Chromic acid has to be present in excess throughout 
to maintain the iodine as iodate, otherwise it is lost 
as hydriodic acid. Following this, the excess chromic 
acid is reduced with oxalic acid and the iodine 
distilled as hydrogen iodide into dilute alkali. The 
entire procedure occupies about two to three days, 
with two operators required for the oxidation and 
distillation processes. In addition, the reaction is 
apt to be unpredictable, violent, and difficult to 
control. Yields of 60-70 per cent of the initial urinary 
activity can be obtained. 

We have now devised a simple process for the 
recovery of radioactive iodine which requires little 
supervision and is almost devoid of risk. Investigation 
of the conditions under which iodine-131 is carried 
down as iodide during the precipitation of chloride 
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Table 1 
| } 
Carrier iodide present Carrier-free lodide 
Percentage re | | 
chloride Initial | Percentage | Initial | Percentag 
precipitated | activity activity | activity activity 
| (counts/ a ~ | (counts/ | unprecip- 
min.) | tated min. ) itated 
0 196,000 | 100 237,000 100 
1°3 27,000 13-7 10,250 4-3 
2-6 10,400 | 5:3 8,400 3-5 
4°5 8,300 4-2 9,800 4-1 
6°5 6,100 3-1 8,300 3:5 
11-7 7,000 3-6 4,900 2-1 
16-2 4,200 2-1 4,600 1-9 
20-8 3,600 1°8 3,200 1°3 
41-0 750 0-4 2,700 1-1 
81-2 250 0-1 2.500 1:1 


by silver nitrate has furnished results shown in 
Table 1. More than 95 per cent of the iodine-131, 
whether free from carrier or in the presence of appre 
ciable quantities of iodide, is brought down when only 
15 per cent of the total chloride is precipitated. The 
percentage precipitation of the iodide is not markedly 
affected by variations in hydrogen-ion concentration. 

Application of this method to urine containing radio- 
active iodine, followed by collection of the precipit- 
ated halide and attempts to distil off the iodide 
directly, using concentrated sulphuric acid, were 
unsuccessful. However, treatment of the silver 
halide with an excess of bromine almost completely 
removes the iodide and oxidizes it to iodate. The 
procedure adopted for the recovery of radioactive 
iodine from a patient’s urine after a therapeutic dose 
is as follows. 

A solution of normal silver nitrate equivalent to 
15 per cent of the total urinary chloride is added with 
stirring to the urine contained in a 3-litre gas-jar. 
The precipitate is allowed to settle until the super- 
natant fluid shows the requisite fall in activity (for 
example, 5 hr., or overnight) after which it is 
syphoned off as completely as possible and the residue 
treated with an excess of bromine (10 gm.) with 
stirring. The mixture is left standing for two or 
three hours, or overnight if more convenient, filtered 
through a fluted filter and the residue washed with 
bromine water. The filtrate and washings contain 
most of the radioactive iodine as iodate and are next 
transferred to a round-bottomed flask (1 litre) having 
a standard joint neck. 


Table 2 
Volume of urine 2,900 ml. 
Activity 149 mC, 


30 ml. N/AgNO, added ; 
stood 5 hr. 


| i 
Halide precipitate Supernatant 
| 28 mC. 
| 
Bromine treatment 
Filtered _ wh, 


Filtrate 





Residue 
| Concentrated 
-—. 
' 
Concentrate Distillate 
35 ml., 104 mC. 0°25 mC. 
CrO,, H,SO, 
Oxalic acid 
= Distilled 
! 
Residue Distillate 
7mC. 97 mC. 











Kesidual activity in solution (per cent) 
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The bromine is boiled off 
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Residual activity in solution (per cent) 


0 5 10 15 20 25 
Hours 
Rate of sedimentation of radioiodine with silver chloride in urine 


and the liquid concentrated to a suitable bulk. The 
concentrate (which contains halide other than iodide, 
and phosphate) may be used for re-administration 
after adjusting the pH, reducing the iodate to iodide 
with a little sulphur dioxide and flavouring. It is 
perhaps preferable to carry out a final purification by 
distillation in the following manner. The concentra- 
tion process referred to above is carried on to about 
30 ml. To this a 100 per cent w/v solution of chromic 
acid (A.R., 20 ml.) is added, concentrated sulphuric 
acid (M.A.R., 60 mi.) run in and the mixture heated 
to 180° C. for a few minutes. After cooling, water 

30 ml.) and oxalic acid (A.R., 30 gm.) are added 
and the flask connected to an all-glass distillation 
apparatus. This should contain a still-head and a 
vertical delivery tube dipping into a tube receiver 
containing a few drops of 10 per cent sodium hydrox- 
ide in about 2 ml. of water. The flask is cautiously 
heated until reaction commences, and then heating 
is discontinued until the rather short and vigorous 
reaction which ensues is over. Distillation is then 
carried out, when the radioiodine distils over rapidly 
and completely ; about 20-30 ml. 
of distillate is collected. It gives i 
no perceptible reaction with silver HO 
nitrate and is free from phosphate i. 
and sulphate. The efficiency of the » 
distillation process is 95 per cent 
or more, yw 

lable 2 shows a typical balance 
sheet of radioactivity obtained dur 
ing a recovery process. All act 
ivities are referred in time to the 
initial activity of the urine. 

The speed with which the re Iv 
covery can be carried out is gov. OH COOH 
erned largely by the rate at which “a 
the silver halide gravitates after 
precipitation. This is followed by 
removing samples of the super- NY, 
natant liquid from a region just 
above the final level of the pre- 
cipitate and determining their act- vu 
ivity. Such a sedimentation curve OQ GCOCH.Br 
is shown in the accompanying y 
graph. 


CH . Cl . COOC,H, 


—_—__» 
NaOH 


—— 
3LiCH, 
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possible separation of calcium phosphate during the 
sedimentation of silver chloride, which interferes with 
the final distillation process. 
ALISTER CRAIG 
HarRoup JACKSON 
Department of Experimental Radiation Therapeutics, 
Christie Hospital and Holt Radium Institute, 
Manchester 20. 
Baumann and Metzger, J. Biol. Chem., 181, 231 (1937). 


Simple Compounds with the Cortisone 
Side-chain 


In an attempt to prepare simple alicyclic analogues 
of cortisone, we have arrived at a novel route to the 
cortisone ketol side-chain. Preliminary attempts met 
with early failure and one such failure is also 
described here. 

1-Hydroxycyclohexyl-ethylchloroacetate (I) was 
prepared by the Darzen reaction on cyclohexanone. 
The compound (I) on treatment with alkali under 
varying conditions led to the formation of the epoxide 
(11). The latter compound could not be hydrated 
under the usual hydrolysis conditions, and on 
reduction with lithium aluminium hydride resulted 
in the formation of cyclohexylethylene glycol (III). 
Further methods of hydrating the compound (IT) 
are under investigation. 

1-Hydroxycyclohexane carboxylic acid (IV), on 
treatment with lithium methyl (3 moles) in ether, 
resulted in the formation of 1-hydroxycyclohexy]- 
methyl ketone (V, 46 per cent). The dimethyl carbino! 
(VI, 30 per cent) and unchanged acid (c. 10 per cent) 
were also recovered. Under carefully controlled 
conditions, we have been able to eliminate the 
formation of the undesirable carbinol (VI) and obtain 
the ketone (V) in 73 per cent yield. 

The ketone (V) was a liquid (b.p. 46°/10-* mm.) 
and was characterized as a semicarbazone crystallizing 
from ethyl alcohol as colourless cubes (m.p. 221°) 
and a 2: 4-dinitrophenylhydrazone (m.p. 206°). The 
carbinol (VI) was obtained as colourless plates by 
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sublimation in high vacuum and crystallized from 
light petroleum ether as colourless plates (m.p. 83°). 

The ketone (V) was brominated in warm chloro- 
form and the bromo compound (VII) obtained as a 
pale yellow liquid (b.p. 88-90°/10-* mm.). The latter 
on treatment with silver acetate in boiling acetic acid 
was converted to the hydroxyketol acetate (VIII). 
The ketol acetate was obtained as a pale yellow 
liquid (b.p. 90-92°/10-* mm.), which on cooling set 
to an almost colourless solid which could be 
crystallized from petroleum ether as colourless rods 
(m.p. 42-43°). It was characterized as a semi- 
carbazone (m.p. 172-73°). Methods of obtaining the 
ketol by direct oxidation of the ketone are being 
investigated. 

Further details will be published elsewhere. One 
of us (J. D. B.) is indebted to the Empire Rheumatism 
Council for financial assistance. 

J. D. Brntoworia 
N. F. MacnaGan 
Department of Chemical Pathology, 
Westminster Medical School, 
London, 8.W.1. 
Nov. 2. 


Specificity and Mechanism of the Hunter 
Reaction for Ergothioneine 


THE deep magenta colour given by ergothioneine 
on treatment with buffered diazotized sulphanilic 
acid followed by 10 .N sodium hydroxide has been 
used for the determination of ergothioneine in blood?. 
The specificity of this reaction comes into question 
and has been considered by Hunter’. 

We have applied the Hunter reaction to a large 
number of 2-mercaptoimidazole derivatives. Of those 
tested, only ergothioneine, 2-mercaptourocanic acid 
and 4-phenyl-2-mercaptoimidazole gave the deep 
magenta colour. These were the only derivatives 
capable of producing highly conjugated coupling 
products (after loss of trimethylamine in the case 
of ergothioneine) with benzene diazonium chloride 
sulphonic acid. All the other compounds tested 
gave at most a yellow to orange-red colour. ™n the 
accompanying table the colours produced by s few 
typical members of the group are given. 


Colour on addi- 
Colour with | tion of 10N | 
buffered sodium hydrox- 








Compound diazo ide 45 sec. later | 
reagent 
Ergothioneine Yellow Magenta 
2-Mercaptourocanic acid | Red-blue Magenta 
4-Phe ny!-2-mercaptoimidazole Yellow Magenta 
| 2-Mereaptoimidazole Yellow Orange 
| 4-Methy]-2-mercaptoimidazole Yellow Orange 


4-Methyl-2-benzylmercapto- Pale yellow | Pale yellow 


| imidazole 
4 : 5-Dimethyl-2-mercapto- Yellow Yellow 
imidazole | | j 
| 4-p-Hydroxybenzyl-2-mercapto- Pale yellow Pale red-orange 
| imidazole | 
4-Methy!-5-carbethoxy-2-mer- Pale yellow | Pale yellow 
captoimidazole | (fading) 
1-Methy!-2-mercaptoimidazole Red-orange Noincreasein | 
colour | 
2-Mercaptohistidine Yellow | ange 








Mercaptourocanic acid on filter paper when sprayed 
with mixed diazotized sulphanilic acid—sodium acetate- 
carbonate reagent (pH about 9-4) gives immediately 
an orange-red product, while ergothioneine gives a 
lemon-yellow product. On spraying with the 10 N 
sodium hydroxide the mercaptourocanic acid spot 
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turns the typical magenta to crimson colour imme- 
diately, but with ergothioneine the colour develops 
slowly, reaching @ maximum after ten minutes. Thx 
final magenta-coloured product from both substances 
appears to be the same; thus it begins to fade in 
about an hour, finally reaching a stable yellow colow 
The magenta substance is an indicator, turning yellow 
with acids and returning to magenta with alkalis 
the pH of maximum colour change being in the regio: 
of 9-5-10. Thus, if the mercaptourocanic acid o1 
filter paper is sprayed with a reagent of pH 9-7 
instead of 9-4, the coloured spot immediately formed 
is noticeably more blue. Similar results are obtained 
when the reaction is carried out in test-tubes, 

The following reaction mechanism for ergothionein: 
is suggested : 


N(CH,), 
Pd ~ srt 
CH=C—CH,—CH + Os ¢ S N=N 
| * 5 | he = 
N, .NH c00- 
YY 
G 
ba 
Ergothioneine 
+ 
pn 
—- os¢ S n=-n—o-c-cH,—CH 
N tn coo 
% 
| 
SH 
Yellow coupled product 
, +o 


N\A 


haf} ~ — 
a i= | | 4 | \ 3 
—- 0s—< S—N=n. C—-=C -CH=CH o~ 
t | + 


\ 
N NH ‘ 
~/ < oJ 
Cc 
6 


Magenta final product 


The negatively charged sulphur atom resulting 
from ionization of the mercapto group in strongly 
alkaline solution probably contributes an electron 
pair which conjugates further with the system of 
double bonds, resulting in the enhancement of colour. 
That this ionization is necessary is shown by the 
failure of S-methyl- and S-benzyl-mercaptoimidazoles 
to give any enhancement of colour on the additior 
of the caustic soda. 

The fact that 1-methyl-2-mercaptoimidazole gives 
a red colour with diazotized sulphanilic acid at pH 9-4 
indicates that a free imino group may not be necess- 
ary‘. The possibility that the introduction of a 
nitroso group on the ring nitrogen is required for 
colour development is eliminated by our finding that 
the characteristic reaction for ergothioneine can be 
obtained when the usual diazo reagent is replaced 
by a solution of benzene diazonium chloride p- 
sulphonie acid free from nitrous acid. 
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From the evidence above it appears that the sub- 
stituents on position 4(5) of the mercaptoimidazole 
ring must have, or be capable of giving, a system 
of double bonds conjugated with the ring for the 
magenta colour to develop. Ergothioneine is the 
only substance known to occur in biological fluids 
which meets these requirements’. 


ALEXANDER LAWSON 
H. V. Moriey 
L. I. Woo.r 


Royal Free Hospital School of Medicine, 
(University of London), 
Brunswick Square, W.C.1. 
June 26. 
Hunter, G., Biochem. J., 22, 4 (1928); Canad. J. Res., 27, EB, 230 
(1949). 
* Hunter, G., J. Chem. Soe., 2343 (1930) 
* Lawson, A., Morley, H. V., and Woolf, L. 1., Biochem. J., 47,513 (1950). 
Fargher, R. G., and Pyman, F. L., J. Chem. Soc., 217 (1919). 


Autolysis Products of Pepsin 


Durine the recrystallization of pepsin by the 
method of Northrop', which involves heating a solu- 
tion of the enzyme to 45°C. at pH 4, followed by 
cooling, it was noticed that the warm solution de- 
posited a considerable quantity of needle crystals 
totally different from crystalline pepsin ; these were 
identified as tyrosine. Continued autolysis under 
these conditions yielded 35 mgm. of tyrosine in 24 hr. 
from 6 c.c. of a solution containing 1-0 gm. of dry 
pepsin. This represents approximately 40 per cent 
of the total tyrosine present. Investigation of the 
dialysed mother liquor by two-dimensional paper 
chromatography** revealed the presence of at least 
thirty-four ninhydrin-positive substances (see dia- 
gram), many of which disappeared on acid hydrolysis, 
indicating that they are peptides. It is suspected 
that some of the spots are simple amino-acids, as 
indicated by their position and speed of development. 
Samples of the autolysing solution taken at 5-min. 
intervals during the first hour showed on paper 
chromatography with butanol - acetic acid in one 
dimension that a very complex pattern of spots is 
present from the beginning, though extremely faint 
at first. Analysis in one dimension could not, of 
course, decide whether the initial pattern contains 
all the thirty-four spots finally detected ; but it is 
provisionally concluded that the formation of the 
final fragments are not rate-determining steps. 

It was possible to isolate reasonably pure specimens 
f the fragments Nos. 1, 2 and 3 (see diagram) by 


Butanol/25 per cent pyridine 
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multiple analysis in one dimension using butanol — 
acetic acid; the areas containing the peptides were 
detected under ultra-violet light and eluted with 
water. Hydrolysis with 5 N hydrochloric acid at 
100°C. for 24 hr. followed by two-dimensional 
analysis showed that the amino-acids in the accom- 
panying list were present. ‘Under-cystine’ gives rise 
to a strong blue-mauve ninhydrin spot ; it travels in 
butanol-20 per cent acetic acid with the same 
speed as cystine, but is faster in butanol — 25 per cent 
pyridine, appearing between lysine and arginine. 
‘Under-cystine’ has not yet been identified; the 
speed with which it develops suggests that it is an 
amino-acid, though a resistant peptide cannot be 
excluded. 


Peptide No. l z 3 
*“Under-cystine’ (m.w.120 ?) (1) (2) (2) 
Aspartic acid (2) (3) (4) 
Glutamic acid (1) (1) (3) 
Serine (3) (3) (4) 
Glycine (2) (2) (2) 
Alanine (1) ql) (1) 
Histidine (1) _ _ 
Arginine ~- (1) —_ 
Threonine — (1) (2) 
No. of amino-acid residues 11 14 18 


Provisional mol. wt., approx. 1,080 1,430 1,850 


Careful examination of the size and intensities of 
the spots gave the provisional molecular ratios shown 
in the above table. To confirm the identity of these 
constituents, the two-dimensional analysis was re- 
peated with the addition of authentic samples of 
those amino-acids the presence of which was sus- 
pected and also cystine; with the exception of 
‘under-cystine’, no extra spots were obtained. 

Treatment of ice-cold weakly acid solutions of the 
peptides with 0-01 N sodium nitrite followed by urea. 
hydrolysis and paper chromatography indicated that 
in all three cases alanine is the end amino-acid with 
the free amino-group, and that this occurs only once 
in these peptide molecules. The provisional molecular 
weights given in the table follow from this result. 

The publication of this note is prompted by the 
temporary interruption of this work; it is hoped 
to continue and extend these experiments shortly. 
I wish to acknowledge a grant from the Research 
Fund of the Chemical Society. 

V. M. Incram* 
Department of Chemistry, 
Birkbeck College Research Laboratory, 
London, W.C.1. 
Aug. 25. 

* Present address: Rockefeller Institute for Medical Research, 

New York, 21. 

1 Northrop, J., J. Gen. Physiol., 13, 739 (1930). 

s Coqeten, B, Gaston, A. H., and Martin, A. J. P.. Biochem. J., 38, 
* Woiwod, A. J., J. Gen. Microbiol., 3, 312 (1949). 


Mesomorphism of some Alkoxynaphthoic 
Acids 


THE existence of mesophases in the melts of p-n- 
alkoxybenzoic and p-n-alkoxycinnamic acids has 
already been established':*. In these acids the length 
of the rod-shaped molecules is enhanced by hydrogen- 
bond formation, and the mesomorphism arises from 
the association of the acids in double molecules. In 
this way, p-n-propoxybenzoic acid, which has the 
simplest molecular structure yet found to give a 
mesomorphic form, acquires a structure which is 
similar in length and shape to that of a typical 
nematic compound, such as azoxyanisole, 
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The structural features necessary for the occurrence 
of double refraction in a liquid have been discussed 
by Vorlinder; but the relative importance of length 
and flat-area as factors in bringing about this 
phenomenon is not clear. It is well known that the 
cholesteryl esters of the saturated fatty acids exhibit 
marked mesomorphism. 

In an attempt to determine more clearly the 
significance of these factors, the study of the alkoxy- 
aromatic carboxylic acids has been extended to 
4-n-alkoxy-l-naphthoic and 6-n-alkoxy-2-naphthoic 
acids, and some twenty-six of these acids have been 
synthesized and examined. 


CO.H 
CO,H CH CO.H 
LAN bh SV/S 
l | 4 CH 
| RO RO 
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I I Il 


Of the thirteen 4-n-alkoxy-l-naphthoic acids (I) 
prepared, none shows mesomorphism (R = CH, to 
C,oH,;, CigHes, C1,H3, and C,,H;,). The first mem- 
bers of this series (R = CH, to C,H,,), like p- 
methoxy- and p-ethoxybenzoic acids, melt at tem- 
peratures above 180°C., but the melting points of 
the higher members are much lower. The absence 
of mesophases in these acids may be due to the fact 
that the broad naphthalene nuclei, lying at right 
angles to the long axis of the dimerized molecules, 
prevent them from orientating themselves in such a 
way that mesomorphism becomes possible. It is 
significant in this connexion that the introduction of 
chlorine atoms into the ortho-positions of p-n-amy]- 
oxybenzoic acid destroys its mesomorphism. 


Unlike the 4-n-alkoxy-l-naphthoic acids, the 
isomeric 6-n-alkoxy-2-naphthoic acids (II) show 


mesophases. In the case of twelve of the thirteen 
acids prepared (R = CH;, C,H,;, C,H, to C,,.Hs;, 
Ci2Hys, CygHs, and C,,H;,) the mesomorphism is 
readily observed ; but with the n-propoxy- acid the 
temperature-range of the nematic form is only a 
fraction of a degree. A nematic phase only is found 
in the first nine members of this series, the tempera- 
ture-range of which reaches a maximum of 49° in the 
hexyloxy- acid. With the decyloxy- acid a smectic 
phase appears, the nematic henceforth becoming less 
pronounced as the length of the alkyl group is in- 
creased. These 6-n-alkoxy-2-naphthoic acids, which 
show structural similarities to the trans p-n-alkoxy- 
cinnamic acids (III), are long molecules without the 
breadth found in their isomers of structure (I), and 
therefore able to orientate themselves so that meso- 
morphism can occur. 

Examples of mesomorphism in naphthalene com- 
pounds are not common; the best known are the 
anils of 2 : 6-diaminonaphthalene, but Vorlander’® has 
shown that certain 1: 4-disubstituted naphthalene 
systems exhibit mesomorphism. These, however, 
are resins or lacquers, such as anisal-1-amino-naphtha- 
lene-4-azobenzene. In such complex structures the 
broad naphthalene nucleus is near the centre of the 
molecule and, as a result, is probably of less import- 
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ance than it is in the dimerized 4-n-alkoxy 
naphthoiec acids. 
In view of the difference in behaviour betwee 
the 4-n-alkoxy-l-naphthoic and the 6-n-alkoxy-2 
naphthoie acids, the properties of the 5-n-alkoxy-| 
naphthoic acids may be of particular interest. 
A fuller account of these investigations will be 
published elsewhere. In the meantime, other series 
of compounds are being examined. 
G. W. Gray 
BRYNMOR JONES 
University College, 
Hull. 
Sept. 12. 

* Jones, Brynmor, J. Chem. Soe., 1874 (1935). 

* Bennett and Jones, Brynmor, J. Chem. Soc., 420 (1939). 

* Vorldnder, Trans. Farad. Soc., 899, 907 (1933). 


Antihistamines and Thyroxine Metamor- 
phosis in Tadpoles 


; ‘ _ 
SzEBEHELY and co-workers! ascertained that in mice 


desensitized with histamine the basa] metabolic rate 
rose much less after thyroxine administration than in 
mice not so desensitized. Antihistamines were too 
toxic, and so they could not demonstrate convincingly 


that their effect was similar to that of histamine | 


desensitization. 

Using tadpoles, we have been able to show a 
definite antagonism between the antihistamine 
benzhydryl - 8 - piperidinoethylether hydrochloride 
(Spofa III 101) and thyroxine. 120 tadpoles (R. 
temporaria) were equally divided into four tanks con- 
taining 1,000 c.c. water at 20°C. The water was 
ventilated with air. The animals were fed with dried 
heart muscle. The water was changed daily, and the 
drugs used were added freshly every day. The 
experiment lasted twenty-seven days. The drugs 
were added as follows : 

Group I: Controls. 

Group II: Thyroxine 6th-llth day (20 ugm. per 
1,000 c.c. water daily). 

Group III: Thyroxine 6th—-l1lth day (20 ugm. per 


————— ooo 


1,000 c.c. water daily) and antihistamine Ist-—27th 


day (2 mgm. per 1,000 c.c. water daily). 


Group IV: Antihistamine Ist-27th day (2 mgm. 


per 1,000 c.c. water daily). 

On the twenty-seventh day the thyroxine-treated 
animals (group II) had well-developed hind and front 
legs and a largely atrophied tail. The control tad- 
poles (group I) were more than twice as large, but 
only the buds of their hind legs were just visible. 
The tadpoles treated with both antihistamine and 
thyroxine (group III) were about twice as large as 
those treated with thyroxine only, and although their 
hind legs were partly developed there were no signs 
of any front legs. Their tails had not started t 
atrophy. The animals in group IV seemed at the same 
stage of development as the control animals, but 
later on they showed signs of slowed-down meta- 
morphosis. Thus we showed that the antihistamine 
drug Spofa III 101 clearly inhibits the effect of 


thyroxine and also slows down the spontaneous 
‘ 


metamorphosis of tadpoles. 
P. Haun 
O. Poupa 
Department of General Physiology, 
Charles University, Prague. 
Sept. 12. 


1 Szebehely ef al., Nature, 165, 155 (1950). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, January I5 


SOCIETY OF CHEMICAL INDUSTRY, FOOD Group (joint meeting with 
he LIVERPOOL SECTION, at Radiant House, Bold Street, Liverpool), 
st 2.30 p.m.—-Discussion on “The Marine Transport of Food’’. 

CHEMICAL SOCIETY, SHEFFIELD SECTION (in the Chemistry Lecture 
rheatre, The Unive rsity, Sheffield), at 5.30 p.m.—Prof. Dr. K. 
Linde rstrem- Lang: “The and Breakdown of Enzymatic 
Proteins’. 

MANCHESTER 
Reynolds Hall, 
Prof. E. D. 


Structure 


LITERARY AND PHILOSOPHICAL Society (in the 
College of Technology, Manchester), at 5.30 p.m.— 
Adrian, O.M., F.R.5.: “Sleep” (Wilde Memorial 


UNIVERSITY OF LONDON (at Bedford College for Women, Regent’s 
Park, London, N.W.1), at 5.30 p,m.—Prof. H. Munro Fox, F.R.S.: 
“The Zoogeography of Land Animals’”’.* (F er Lectures on 
January 22, 29, February 5, 12 and 19.) 

UNIVERSITY OF LONDON (at the Institute of Education, Malet 
Street, London, W.C.1), at 5.30 p.m.—Dr. E. 8. Biesheuvel: ‘“‘The 
udy of African Abilities’’.* (Further Lectures on January 17 and 22.) 

INSTITUTE OF FUEL (at King’s ( somepe, x a ee -Tyne), at 
}.30 p.m,— Papers on “Drying of Fuel 

ROYAL GEOGRAPHICAL Society (at 1 
S.W.7), at 8.15 p.m.—Prof. H. C. Darby : 
Landscape”’ 


at a Gore, London, 
“The Changing English 


Tuesday, January 16 


ROYAL SocrETy OF ARTS, DOMINIONS AND COLONIES SECTION (at 
John Adam Street, Adelphi, London, W.C.2), at 5.15 p.m.—Mr. 
Malcolm Lomberg: ‘Rehabilitation of Native Reserves in South 
Africa”’ 

EUGENICS Society (at the Royal Soeete, ey House, Picca- 
dilly, London, W.1), at 5.30 p.m.—Mr. . Carter: “Congenital 
Malfi 1rmations’’.* 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
S.W.1), at 5.30 p.m. Prof. A. G. Pugsley: “Concepts of "Safety in 
Struc tural Engineering’. 

SocteTy OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
W.1), at 5.30 p.m.—Mr. R. H. Dolton: “The Application of High- 
Spe med. Centrifuges in the Chemical and Process Industries’’. 

SocrrTY OF CHEMICAL INDUSTRY, CROP PROTECTION PANEL of the 
AGRIcuULTUR®S Group (at the Geolozical Society, Burlington House, 
Piccadilly, London, W.1), at 5.30 p.m.—Prof. R. L. Wain: “Plant 
Growth- Regulating " activity in the Aryloxyaliphatic Acids’’.* 

SocteTy OF CHEMICAL INDUSTRY, MANCHESTER SEcTION (in the 
Chemistry Lecture Theatre, The University, Manchester), at 6.30 p.m. 
-Prof. H. R. Kruyt: “The Relation between Pure and Applied 
Science” (Jubilee Memorial Lecture). (Members of the Chemical 
Society and the Royal Institute of Chemistry are invited.) 

SocrrTY OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
(at the Royal Society of Tropical Medicine and Hygiene, +x 
House, 26 Portland Place, London, W.1), at 6.30 p.m.—Dr. T. 
Jones: “The Melt-Viscosity of some Phenol- Formaldehyde LS 
Resins’ 

TEXTILE INSTITUTE (at 16 St. Mary’s Parsonage, Manchester), at 
6.30 p.m.—Miss D. M. Hannah : “High Drafting (with special reference 
to the Ambler Superdraft System)’’. 

TEXTILE INSTITUTE, ScorrisH SEcTION (joint meeting with the 
East oF ScoTLaND Secrion of the INSTITUTION OF BRITISH LAUND- 
FRERS, at the North British Hotel, ee at 7.30 p.m.—Mr. 
C. A. Norris: “Synthetic Detergents”’ 


oo 


Wednesday, January !7 


INSTITUTE OF FURL, NORTH-WESTERN SECTION (at the Engineers 

Club, Albert Square, Manchester), at 2 p.m.—Mr. F. B. Karthauser 
“Developments in the Utilization of Low Grade Fuels at Collieries”’ 

ROYAL Socrety oF ARTS (at John Adam Street, Adelphi, London , 
W.C.2), at 2.30 p.m.—Rt. Hon. Lord McGowan: ‘1851-1951, a 
Century of British Industry’’. 

ROYAL Microsocoricat Soctety (at Tavistock House South, Tavi- 
stock Square, London, W.C.1), at 5.30 p.m.—Annual General Meeting ; 
Dr. G. M. Findlay: “The Virus and the Cell’’ (Presidential 
Address). 

ILLUMINATING ENGINEERING Socrety (at the poo Institution, 21 
Albemarle Street, London, W.1), at 6 p.m.—Dr. J. W. T. Walch : 
“The Early Years of Illuminating Engineering in Great Britain’’ 
(Trotter-Paterson Memorial Lecture).* 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
Crrctr (at Savoy Place, Victoria Embankment, London, W.C.2), at 
6 p.m.—Discuasion on “Electric Wave Filters’’ (to be opened by Mr. 
F. EB. Rogers). 

SocreTty OF INSTRUMENT TECHNOLOGY, CONTROL SECTION (at the 
Institution of Civil Engineers, Great George Street, London, 8.W.1), 
at 6.30 p.m.—Discussion on “‘Nomenclature” (to be opened by Dr. 
J.C, Evans). 

BRITISH INSTITUTION OF RADIO ENGINEERS, SOUTH MIDLANDS 
SEcTION (in the Exhibition Gallery, Public Library, Rugby), at 7 p.m. 
-Dr. B. E. Noltingk: “Ultrasonic Generators for High Powers’’. 

INSTITUTE OF PETROLEUM, STANLOW BRANCH (at the Grosvenor 
Hotel, Chester), at 7.15 p.m. ” annual General ne ad at 8.15 p.m. 

Mr. M. A. L. Banks: “Refinery Considerations” 
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Thursday, January 18 


INSTITUTION OF MINING AND METALLURGY (at the Geological Society , 
Burlington House, Piccadilly, London, W.1), at 5 p.m.—Mr. T. A. A. 
Quarm : 4 Method for the Pre paration of High- purity Indium Metal’’; 
Messrs. D. Hopkins and A. G. Adlington : “Factors affecting the 
Reduction of Zine Oxide by Carbon” and “‘A Study of the Reduction 
of Zine Metaferrite by Carbon’’; Dr. R. A. Mask ay: “The Detection 
of Columbite by Ultraviolet Light’’. 

LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Scientific Papers. 

LONDON MATHEMATICAL Society (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 5 p.m.- 
Prof. J. L. B. Cooper: “‘Heaviside and the Operational Calculus’’. 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W.C.1), at 5.15 p.m. —Dr. F. Bergel : 

‘Physico-Chemical Propertie sand Pharmac slogical Activity of Drugs”. 
(Further Lecture on January 25.) 

PuysicaL Society, Acoustics Group (in the Henry Jarvis Hall, 
Royal Institute of British Architects, 66 Portland Place, London, 
W.1), at 5.30 p.m.—Mr. W. A. Allen and Mr. Hugh Creighton: ‘“The 
Arrangement of Large Orchestras and the Design of Concert Platforms’. 

UNIVERSITY OF MANCHESTER CHEMICAL SOCIETY (joint meeting 
with the LocaL Sgcrion of the CHEMICAL Soctety, in the Chemistry 
Lecture Theatre, The University, Manchester), at 6.30 p.m.— 4 
R. P. Linstead, ¥.R.S.: “Some Recent Developments in Stools 
Pigments”. 

CHEMICAL Socrety (at Burlington House, Piccadilly, London, W.1), 
at 7.30 p.m.—Prof. K. Linderstrom-Lang: “Structure and Enzymatic 
Breakdown of Proteins”. (Centenary Lecture.) 

ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W.1), at 7.30 p.m.—Prof. René 
Mouchet : “The Work of the FOREAMI (Fonds Reine Elisabeth pour 
l’Assistance Médicale aux Indigénes) in the Belgian Congo’’. 


Friday, January 19 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, 8.W.7), at 5 p.m.—Lieut.-Comdr. P. G. 
Satow: ‘‘Submarine Navigation’’. 

INSTITUTION OF MECHANICAL ENGINEERS on Storey’s Gate, =? 
James’s Park, London, 8.W.1), at 5.30 p.m.—Mr. 

“Thirty Years’ Development 4 Opposed - ston Propelling Machi — 
(Thomas Lowe Gray Looture 

MANCHESTER STATISTICAL Re STATISTICAL METHODS StupY 
GrovpP (at the Albert Hall, Peter Street, Manchester), at 5.30 p.m.— 
Mr. Dudley Seers: ‘‘Redistributing Income in the Post-War Period’. 

Society OF DYERS AND COLOURISTS, MANCHESTER SECTION (at the 
Gas Showrooms, Town Hall Extension, Manchester), at 6.30 p.m.— 
Dr. G. T. Douglas: “Continuous Fixation Processes for Water- 
Soluble Dyestuffs’’. 

GEOGRAPHICAL ASSOCIATION, MANCHESTER BRANCH (in the Geo- 
graphy Room, Central High School for Boys, Whitworth Street, Man- 
chester), at 6 p.m.—Annual General Meeting ; at 7 p.m.—Mr. J. H. 
McD. Whitaker: “The Red Rocks of Cheshire”. 

Soctety OF CHEMICAL INDUSTRY, FINE CHEMICALS GrovP ‘in the 
epee | Lecture Theatre, King’s College, Strand, London, W.C.2), at 

p.m.—Discussion on “Methods of Reduction”. 


Saturday, January 20 


Nutrition Society (at the London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1), at 10.30 a.m.—Discussion 
= “The Comparative Merits of Animal and Vegetable Food in Nutri- 

on”. 

BRITISH PSYCHOLOGICAL SocrEety (in the Eugenics Theatre, U rm er- 
sity College, Gower Street, London, W.C.1), at 2.30 p.m. —Prof. C. A. 
Gibb: “An Experimental ’ Approach to the Problems of Leadership”. 

BRITISH INTERPLANETARY SOCIETY, NORTH-WESTERN DISTRICT 
CENTRE (at the Adult Education Institute, 49 Lower Mosley Street, 
Manchester), at 7 p.m.—Mr. A. C. Clarke: “‘The Challenge of the 
Spaceship”’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

HEAD OF THE INSTRUMENT IIVISION—The Director, 
Institute for Medical Research, The Ridgeway, Mill Hill, 
N.W.7 (January 18). 

PRINCIPAL SCIENTIFIC OFFICER at the Atomic Energy Research 
Establishment, Harwell, Didcot, to take charge of a small group 
engaged in problems of heat transfer, and special problems arising in 
the development of nuclear energy for power purposes, involving 
design of special experimental apparatus—The Secretary, Civil Service 
Commission, Scientific Branch, Trinidad House, ola Burlington 
Street, London, W.1, quoting 3410 (January 18). 

ANALYs? (including micro- analysis) FOR THE CHEMISTRY DEPART- 
MENT—The Secretary, The University, Aberdeen (January 19). 

CHILD GUIDANCE PSYCHOLOGIST—The Chief Education Officer. 
County Hall, Wakefield (January 20). 

INVESTIGATIONAL OFFICER/CLERK ACCOUNTANT (with a diploma in 
agriculture or an equivalent qualification) in the Department of 
Economics, Bristol II Provincial Agricultural Economics Centre, 
Newton Abbot—The Registrar, The University, Bristol (January 20). 

LECTURER IN MATHEMATICS—The Clerk to the Governors, South- 
East Essex Technical College and School of Art, Lone»ridge Road, 
Dagenham, Essex (January 20). 


National 
London, 
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and PLANT CHEMISTs (Experimental Officer grade) by the 
Ministry of Supply :—Organic Chemists with ability to ca out 
organic preparative work ; Plant Chemists (Chemical Engineers) with 
experience in preparative work, employing technica) or large-ecale 
equipment—The Ministry of Labour and National Service, Technical 
and Scie otic Register (K), York House, Kingsway, London, W.C.2, 
quoting F.745/50A (January 20) 

PuYsictsTs (Scientific Officer grade) at Ministry of Supply Research 
and Development Establishments mainly in the south of England— 
The Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, W.C.2, quoting 
A.310/50A (January 20), 

AREA CHIEF ENGINEER (Mechanical and Electrical) at No. 3 Area— 
The Area General Manager, National Coal Board, Northern(N. and C.) 
Division, No. 3 Area, Colliery Offices, Ashington. Northumberland, 
endorsed V.1 (January 22). 

Hovorrs GRADUATE “(Chemistry or Physics) or other suitably 
qualified person, to be trained in —~ Microscopy—tThe Secretary, 
The University, Aberdeen (January 22 
ASSISTANT KEEPER IN BOTANY in the Manchester Museum—The 
Registrar, The University, Manchester 13 (January 24). 

CHEMICAL ENGINEER in the Department of Industries, Ceylon— 
The Hich Commissioner for Ceylon in the United Kingdom, 13 Hyde 
Park Gardens, London, W.2 (January 24). 

ASSISTANT KEEPERS (second class) in the Science Museum, one in 
the Department of Astronomy and Geophysics, and one in the 
Department of Motive Power and Industries—The Secretary 
Civil Service Commission, Scientific Branch, Trinidad House, Old 
Burlington Street, London, W.1, quoting No. 3416 (January 25). 

SrvIOR PRINCIPAL SCIENTIFIC OFFICER or PRINCIPAL SCIENTIFIC 
OrriceR to assist in the general administration of the Royal Greenwich 
Observatory, Herstmonceux, to supervise and participate in pro- 
grammes of observation, and to undertake the reduction, analysis and 
discussion of observations— The Secretary, Civil Service Commission, 
Scientific Branch, Trinidad House, Old Burlington Street, London, 
W.1, quoting No. 3420 (January 25}. 

SENIOR AGRICULTURAL Economist at Bristol, an AGRICULTURAL 
Economist at Bristol, ASSISTANT AGRICULTURAL ECONOMISTS (2) at 
Bristol, and ASSISTANT AGRICULTURAL ECONOMISTS (2) at Newton 
Abbot—The Registrar, The University, Bristol (January 26). 

SENIOR ASSISTANT ANALYST, and an ASSISTANT ANALYST, for the 
Connty Laboratory—The County Medical Officer of Health, County 
Offices, Preston (January 27). 

METALLUROTISTS (Scientific Officer grade) in a Ministry of Supp 
Experimental Establishment near London—'rhe Ministry of La 7 
and National Service, Technical and Scientific Register (K) York 
House, Kingsway, London, W.C.2, quoting F.761/50A (January 28). 

ASSISTANT ANALYTICAL Curwist (with at least the B.Sc. degree in 
chemistry) in the Government Analyst’s Laboratory in Salisbury— 
The Secretary to the High Commissioner for Southern Rhodesia, 429 
Strand, London, W.C.2 (January 30). 

PRIVCIPAL SCIENTIFIC OFFICER at the Atomic Energy Research 
Establishment, Harwell, to lead a team engaged on problems of funda- 
mental chemical engineering interest—The Secretary, Civil Service 
Comnission, Scientific Branch, Trinidad House, Old Burlington Street, 
London, W 1, quoting No. 3430 (January 30). 

SENIOR SCIENTIFIC OFFICER at the Fire Research Station, Boreham 
Wood, Elstree—The Secretary, Civil Service Commission, Scientific 
Branch, Trinidad House, Old Burlington Street, London, W.1, quoting 
No. 4494 (January 39), 

Grotoatsts (2) whose main duties will be the making of photo 
geological maps from vertical air photographs under the direction of 
the Principal Geologists—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W.C.2, quoting G.333/50A (January 31). 

LECTURER IN PATYOLOGY, with particular interests in hematology, 
a LECTURER IN CLINICAL BIOCHEMISTRY, and a SENIOR LECTURER or 
LECTURER IY RAPTOLOGY, In the Faculty of Medicine, University 
College, Thbadan, Nigeria—The Secretary, Inter-University Council for 
Higher Edneation in the Colonies, 1 Gordon Square, London, W.C.1 
(January %1). 

LecTreer ts Poystotocy—tThe Registrar, The University, Leeds 2 
(January 31). 

PRINCIPAL OF THE SCHOOL OF AGRICULTURE FOR GIRLS. Department 
of Agriculture, Cevion—The Office of the High Commissioner for 
Ceylon in the United Kingdom, 13 Hyde Park Gardens, London, 
W.2 (January 31). 

RESRARCY PELLOWS4TP IN PHOTOGRAPHIC ScrENCcE—The Secretary, 
Imperial College of Science and Technology, Prince Consort Road, 
London, S.W.7 (Jannary 31). 

Sevion EXPERIWENTAL OFFICERS and EXPERIMENTAL OFFICERS— 
The Secretary, Civil Service Commission, Scientifie Branch, Trinidad 
Honse, Old Burlington Street, London, W.1, quoting No. 3351 
(Januiry %1). 

UNTVERSITY GRADUATE (with first- or second-class honours) to take 
charge of the X-ray Section of the Department of Pedology—The 
Secretary, Macanlay Institute for Soil Research, Craigiebuckler, 
Aberteen (January 31). 

VETERINARY Orrrcers (about 43), and ReSBARCH OrFicers (about 
13). in the Ministry of Agriculture and Fisheries—The Secretary, 
Civil Service Comission, 6 Burlington Gardens, London, W.1, 
quoting No. 3426 (January 31). 

Cuewicat Exorveers (Principal Scientific Officer grade) in a Min- 
istry of Sunoly Research and Develonnent Establish nent (initially 
in V.W. Bneland) —The Secretary, Civil Service Comnission, Scientific 
Branch, Trinidad Honse, Old Barlington Street, London, W.1, quoting 
No, 3428 (Pebruary 1). 

Evarveers (Princinal Scientific Officer grade) at the Royal Aircraft 
Establishment, Farnborough, Hants, for research into the fatique 
of aircraft structures —The Ministry of Labour and National Service, 
Technical and Sefentifie Register (K), York House, Kingsway, London, 
W.C.2, quoting ©.667/50A (February 1). 

Sevion LecrcrerR I¥ Tae DePARTWENT OF Pxystcs, Victoria 


ORGANIC 


University College, Wellington, New Zealand—The Secretary, Associa- 
tion of Universities of the British Commonwealth, 5 Gordon Square, 
Tondon, W.C.1 (February 1). 
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ASSISTANT IN THE DEPARTMENT OF TBCHNOLOGY-—-The Director, 
Royal Scottish Museum, Edinburgh 1 (February 3). 

ELECTRONIC PHYSICISTS and ENGINEERS (Scientific Officer grade) 
at Ministry of Supply h and Development Establishme its 
mainly in the south of England— The Ministry of Labour and Nationa! 
Service, Technical and Scientific Register (K), York House, Kingsway 
London, W.C.2, quoting A.311/50A (February 8). 

SENIOR RESEARCH OFFICER or RESEARCH OFFICER, Fibre Physics 
(Ref. No. 3159), a SENIOR RESEARCH OFFICER or RESEARCH OFFICER, 
Fibre Assemblies (Ref. No. 3160), and a SENIOR RESEARCH OFFICER 
or RESEARCH OFFiceR, Engineering (Ref. No. 3161), in the Wool 
Textile Research Laboratories, ~-A —The Chief Scientific Liaiso n 
Officer, Australian Scientific Liaison Office, Africa House, Kingsway, 
London, W.C.2, quoting the appropriate Ref. No. (February 9). 

BIOCHEMIST IN THE ENDOCRINE UNIT—The Secretary, London 
Hospital, Whitechapel, London, E.1 (February 10). 

LECTURER IN EDUCATIONAL PsycHoLoy—The Registrar, Univer 
sity College, Hull (February 10). 

Sexton LECTURER IN ELECTRICAL ENGINEERING in the University 
of Sydney—The Secretary, Association of Universities of the Briti sh 
Commonwealth, 5 Gordon Square, London, W.C.! (February 12). 

gq, Conor LIAISON OFFICER at the Pest Infestation Laboratory, 

vy Ministry of Labour and National Service Technical 
and jentific Register (K), = House, Kingsway, London, wc 
quoting G.352/50A (February 1 

READERSHIP IN ZOOLOGY at Krag 's College of Household and Social 
Science—The Academic Registrar, University of London, Senate 
Honse, London, W.C.1 (February 16). 

SENIOR LECTURERS, LECTURERS, or ASSISTANT LECTURERS, in 
(a) AGRICULTURAL ENTOMOLOGY and (b) PLANT PATHOLOGY, at 
University College, Ibadan, Nigeria—The Secretary, Inter-University 
Council for Higher Education in the Colonies, 1 Gordon Square, Lon- 
don, W.C.1 (February 17). 

READERSHIP IN ANATOMY at St. Bartholomew's Hospital Medical 
College—The Academic Registrar, University of London, Senate 
House, London, W.C.1 (February 21). 

Le. RESEARCH FELLOWSHIPS IN BIOCHEMISTRY, CHEMISTRY, 
ENGINEERING, PHARMACOLOGY or PHYSICS—The Secretary of Univer 
sity Court, The University, Glasgow (February 28). 

LECTURER IN FARM MACHINERY—The Registrar, King’s College 
Newcastle-upon-Tyne (February 28). 

LECTURER IN GEOLOGY, with special reference to petrology—The 
Secretary, Queen’s University, Belfast (February 28). 

PRINCIPAL OF THE NATIONAL COLLEGE OF FOOD TECHNOLOGY 
The Secretary (F. E. Branch, Division Ifla), Ministry of Education, 
Curzon Street, London, W.1 (February 28). 

PROFESSOR OF PHILOSOPHY at the Lo gy of the Witwatersrand, 
Joha nnesburg— tion of Universities of the 
British Commonwealth, 5 Gordon Square, London, W.C.1 (February 
SENIOR LECTURER IN THE DEPARTMENT OF GEOGRAPHY, University 
of Otago, Dunedin, New Zealand—The Secretary, Association of 
Universities of the British Commonwealth, 5 Gordon Square, London 
W..1 (February 28). 

PROFRSSORSHIP IN THE DEPARTMENT OF PHYSICS—The Registrar 
University of Manitoba, Winnineg, Canada (March 31). 

Sexton LECTURER IN PHYSICAL METALLURGY at the University of 
Melbourne—The S yo 4 Association of Universities of ~ _ 
Commonwealth, 5 London, W.C.1 (March 3 

ABRONATTICAL and MECHANICAL ENotngers (Scientific ‘oance 
grade) in Ministry of Supply Research and Experimental Establish- 
ments mainiy in the south of England—-The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House 
Kingswav, London, W.0.2, quoting C.659/50A. 

ASSISTANT CIVIL ENGINEER in the Department of Drainage and 
Irrigation, Malaya—The Director of Recruitment (Colonial Service) 
Colontal Office, Sanctuary Buildings, Great Smith Street, London 
8.W.1 qnoting No, 27329/24 

ASSISTANT HORTICULTVRAL OFFICER (male), with a University degree 
or diploma in horticulture and, preferably, some experience of com 
mercial vegetahle growing and/or vegetable seed production —The 
Secretary, National Institute of Agricultural Botany, Huntingdon 
Road, Cambridee. 

Dercry Carer METALLURGIST by the Division of Atomic Ener 
(Production), to be responsible for the layout of development inte 
oratories, including large-acale and pilot plant ani emall-scale labora- 
torv farilities at Springfields, Salwick, near Preston—The Ministry 
¢ Supply, Division of Atomic Energy (Production), Risley, Warrington 

Ancs 

DIVIsIoNnal Carer ANALYST in the Scientific Branch—The Divisional 
Establishment Officer, National Coal Board, North-Western Division 
40 Portland Street, Manchester 1. 

EXCHANGE FELLOWSHIPS IN CANCER RESEARCH offered by the 
National Cancer Institute of Canada and the American Cancer Society 
—The Secretarv-General, British Empire Cancer Campaign, !) 
Grosvenor Crescent, London, S8.W.1 

MATRMATICIANS (Scientific Omicer grade) in Ministry of Supply 
experimental establishments mainly in the south of England— Tir 
Ministry of Labour and National Service, Technical and Scientift 
eo . York House, Kingsway, London, W.C.2, quotin 

R55/59A. 

Prystcat Cues? (Senior Scientific Officer grade) experience! 
in conducting research investigations—The Director, British Launé- 
erers’ Research Association Laboratories, Hill View Gardens, Hendor 
London, N.W.4. 

RESEARCH Orricer (Forest Chemist) Iv THE FORESTRY DEPARTMENT 
Federation of Malaya —The Director of Recruitment (Colonial Service’, 
Colonial Office, Sanctuarv Buildings, Great Smith Street, Londo 
8..°V.1, quoting No. 27106/45. 

SCTENTIFIO ASSISTANT (man or woman) to join team on informatios 
service and producing abstracting journal—T Director, Commor 
wealth Burean of Dairy Science, Shinfield, Reading, Berks. 

SRVIOR METEOROLOGICAL OFFICER and METEOROLOGICAL OFFICER 
(3) in the Civil Aviation Department, Northern Rhodesia—Tb 
Director of Recruitment (Colonial Service), Colonia) Office. Sanctuar 
Buildings, Great Smith Street, London, 8.W.1, quoting No. 27118/1! 
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J anuary 1: 13, 1951 


WELL-KNOWN FIRM OF PRECISION EN- 
gincers and scientific instrument makers requires 
Research Physicists and Engineers for the physics 
and electronic circuits divisions of their research 
jaboratories situated on the northern outskirts 
of London. Vacancies exist for: (1) A Senior 
Research Engineer, age 30 to 40, starting salary 
£1,000 to £1,500 per annum, according to quali- 
fications and experience ; (2) Research Engineers 
and Research Physicists, age 25 to 30, to take 
charge of small research groups, starting salary 
£700 to £1,000 per annum, according to age and 
experience ; (3) Junior Research Physicists and 
Engineers, age 21 to 26, starting salary £350 
to £700 per annum, according to age and experi- 
ence. Candidates for posts (1) and (2) are 
expected to have an honours degree in physics 
or engincering and to have had research experi- 
ence. For one of the posts under (2) experience 
of research in advanced circuit techniques is re- 


quired ; for other posts particular research experi- 
ence is not important, but the research to be 
carried out will be mainly on the properties of 
materials Candidates for posts under (3) are 
expected to have an honours degree or research 





experience All posts will be permanent, and a 
superannuation scheme to which the firm contr- 
butes will be available to those successful candi- 
dates who wish to join Applications must be 
made, in writing. by January 31, 1951. Before 
appointment candidates will be expected to attend 
an interview in the vicinity of London Reason- 
able travelling expenses will be paid Apply Box 





400, T. G. Scott & Son, Ltd., 9 Arundel Strect, 
London, W.C.2 

GLAXO LABORATORIES, LTD., INVITE 
applications for the position of Head of the 
Microbiological Section of the Analytical Depart- 
ment at their Barnard Castic, Co. Durham, 


The individual appointed will be 
the Chief Analyst, and the work 
nvolved will be mainly concerned with sterility 
testing, and will include biological assay A 
knowledge of modern methods of bio-assay wiil 
be an advantage Candidates should be gradu- 
ates, preferably in bacteriology, with some hos- 
pital or industrial experience, or pharmacists with 
experience in bacteriological techniques This 
is a progressive appointment. carrying participa- 


Establishment 
responsible to 


tion in the Company's pension and incentive 
schemes.—Apply. in writing, to the Senior Per- 
sonnei Officer, Glaxo Laboratories, Ltd., Green- 
ford. Middlesex 





MONSANTO CHEMICALS, LIMITED, HAVE 
vacancies for Chemists and Physicists in th 
Technical Service Laboratories of the Research 
Department to undertake applied research in 
connection with the evaluation and use of the 
Company's products by various user industries 
and the development of new ones. Applicants 
uld possess good academic qualifications, 
irs or good general degrec, and an interest 
rking in one or other of the following 

detergency, surface active phenomena 
chemistry or physics of rubber. plastics and other 
polymeric products, adhesives, textile auxiliaries 
ications, in writing only, giving details of 
alifications and experience. should be sent 
Chief Personnel Officer, Monsanto Chemi- 
mited, 8 Waterloo Place. Londen, S.W.1 


cals, I 





ASSISTANT CHEMISTS REQUIRED BY A 
major oil company for its London laboratory 
handling a wide variety of problems affecting ois 


greases and special petroleum products. Good 
education and honours B.Sc. degree of A.R.1.C 
ate essential qualifications Those appointed will 
be required to assist the Head of the Analytical 
Section in applying standard oil test methods and 
special analytical techniques to samples of new 
and used lubricants, engine deposits, etc. The 
vacancies carry opportunities for progress for 
young, energetic men, and in time may involve 


responsibility for the supervision of others. Salary 
will be commensurate with qualifications and ex- 


perience ; conditions of employment include pen- 
sion and sickness benefit schemes.—Applicants 
should write. giving full particulars, quoting 
reference (Z1702), to Box 197, T. G. Scot & 


Son, Ltd., 9 Arundel Street, London, W.C.2 
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PARKE DAVIS & CO. INVITE APPLICA- 
tions for posts as Research Chemists. Vacancies 
exist for one Ph.D. or equivalent and several 


B.Sc. honours grade in new research unit. Salary 
by agreement, according to qualifications and 
experience.—Apply to Superintendent, Parke 


Davis & Co., Staines Road, Hounslow, Middlesex. 


CHEMISTS, PHYSICISTS, AND ENGINEERS 
required for electric lamp development and con- 





trol work. Openings for young men. Inter.B.Sc 
and practical outlook.—Apply to: ABW Lamp 
Works, The British Thomson-Houston Co., Ltd., 
Rugby 





APPOINTMENTS WANTED 


SCIENTIFIC 
sires permanent 





INSTRUMENT MAKER DE 
post. 20 years’ experience. 
13 years’ research work Familiar with com 
plete manufacture of clectro-mechanical optical! 
instruments to finest limits.—Treherne, 59A Teme 
Road, Worcester 


CHEMIST, AGE 35, SEEKS APPOINTMENT 
where his wide knowledge of coal research and 
his experience as a development manager of 
carbon, graphite, and powder metallurgy from 
the laboratory scale to full production can be 
of material advantage Present salary £1,000 
per annum, slightly less considefed for really pro- 
gressive post.—Write Box 402, G. Scou & 
Son, Ltd., 9 Arundel Street, London, W.C.2 


YOUNG WOMAN GRADUATE B.Sc 
(Wales), Bacteriology, Chemistry, no previous cx- 
perience, seeks post as Bacteriologist in London 
area or in South Wales.—Box 410, T. G. Scott 
& Son, Ltd., 9 Arundel Street, London, W.C.2 


GRANTS & SCHOLARSHIPS 


NUFFIELD FOUNDATION 
SOCIOLOGICAL SCHOLARSHIPS AND 
BURSARIES 
The Nufficld Foundation, as part of its pro- 
gramme for the advancement of sociological 
studies, is prepared to offer for the academic 
year 1951-2 a limited sumber of scholarships 
and bursaries to enable graduates in other aca- 
demic subjects, especially science and mathe- 
matics, to transfer to the social sciences. The 
Foundation's particular object is to enable such 
persons to receive a training in, for exampic, 
political science, social psychology, anthropology, 
social statistics and sociology gencrally (but not 
economics) so as to enable them to undertake 
research and teaching in the United Kingdom in 
those subjects The scholarships, which are the 
senior awards, are intended for persons who have 
already undertaken some postgraduate work in 
their own subject. The bursaries are intended 
to enable those who have recently graduated to 
take a course of training in sociological subjects 
Graduates of universities in the United Kingdom 
of cither sex and preferably between the ages 

of 22 and 35 are cligible to apply. 

Applications for awards in 1951 must be re- 
ceived before May 1, 1951, by the Secretary. 
The Nufficld Foundation, 12 and 13 Mecklienburgh 
Square, London, W.C.1, from whom full parti- 
culars and application forms can be obtained 

L. FARRER-BROWN, 
Secretary of the Nufficld Foundation 


UNIVERSITY OF LONDON 

















Applications are invited for I.C.I. Research 
Fellowships in biochemistry, chemistry, engincer- 
ing. pharmacology, physics or allied subjects, for 


which some appointments will be made during 
the current academic year Fellowships will 
normally be tenable from October 1, 1951, for 
three years in the first instance. The salary 
will depend on qualifications and experience, but 
will be within the range of £600 to £900 per 
annum 


Detailed regulations and application forms can 
be obtained from the Academic Registrar, Uni- 
versity of London, Senate House, W.C.1, and 
applications must be received at that address not 





later than April 30, 195 


NUFFIELD FOUNDATION 
BIOLOGICAL SCHOLARSHIPS AND 
BURSARIES 
The Nuffield Foundation, as part‘of its pro- 
gramme for the advancement of biological studies, 
is prepared to offer for the academic year 1951-2 
a limited number of scholarships and bursaries to 
enable graduates in the physical sciences or in 
mathematics to receive such training in biology 
as will enable them to undertake research and 
teaching in the United Kingdom in the biological 
sciences, The scholarships, which are the senior 
awards, are intended for persons who have 
already undertaken some postgraduate research. 
The bursaries are intended to enable those who 
have recentiy graduated in physics or chemistry 
or mathematics to complete a further course of 
training in biological subjects Graduates of 
universities in the United Kingdom, of either 
sex and preferably between the ages of 22 and 
35, are cligible to apply. 
Applications for awards 
ceived before May 1, 1951, 
Nufficid Foundation, 12 and 13 Mecklenburgh 
Square, London, W.C.1, from whom full parti- 
culars and application forms can be obtained. 

L. FARRER-BROWN, 
Secretary of the Nuffield Foundation. 


UNIVERSITY OF GLASGOW 

Applications are invited for LCI. Research 
Fellowships in biochemistry, chemistry, engineer- 
ing, pharmacology or physics, to which some ap- 
pointments may be made during the current 
academic year. The appointments will date 
from October 1, 1951 (or earlier in the case of 
selected candidates who may be available before 
that date). The salary will depend upon qualifi- 
cations and experience, but will be within the 
range £600 to £900 per annum, together with 
F.S.S.U. benefits and family allowances. 

Applications (eight copies), with a list of publi- 
cations and names of two referees, should be 
sent not later than February 28, 1951, to the 
undersigned, from whom further particulars may 
be obtained. 

ROBERT T. HUTCHESON, 
Secretary of University Court. 


FOR SALE AND WANTED 


in 1951 must be re- 
by the Secretary, The 

















FOR SALE PHILIPS 220 K.V. X-RAY 
shicld cables and pump. Pre-war. Takes 
885 insert Now available Offers ?—Box 407, 
T. G. Scott & Son, Ltd., 9 Arundel Street, 
London, W.C.2 

MISCELLANEOUS 
UNIVERSITY OF LONDON 


MATRICULATION AND SCHOOL 
EXAMINATIONS COUNCIL 
The Senate invites applications for appointment 
as Chief Examiners at the Examination for the 
General Certificate of Education in the year 1952 
in the undermentioned subjects 


Advanced and Scholarship Levels.—Art, bio- 
logy. chemistry, classics, English, English eco- 
nomic history French geography, geology. 
German, history, Italian, mathematics, music, 
Russian, zoology 

Ordinary Level.—Ancient history. art, biology, 
botany, domestic subjects, economics, English 
economic history, elementary surveying, English 
literature, French, general science, geography, 
geometrical and mechanical drawing, German, 


Greek, history, Italian, Latin, mathematics, music, 
physics, shorthand and typewriting. 

Application forms and particulars of remunera- 
tion and duties are obtainable from J. G. Jenkins, 
M.A., B.C.L., Secretary to the Matriculation and 
School Examinations Council, University of Lon- 
don, The Senate House, London, W.C.1, to 
whom applications should be forwarded not later 
than January 31, 1951 The Senate desires that 
no application of any kind be made to individual 
members. 

D. W. LOGAN, 





Principal. 








the best makers ALWAYS IN STOCK: 
Sizes from 2)” to 18” diameter. 


Output capacities from } to 50 watts. 


LEONARD HEYS, Ltd., Farad 





PERMANENT-MAGNET LOUDSPEAKER CHASSIS 
We carry a carefully selected range of SPEAKER CHASSIS by 


Our price-list is available to Purchasing Authorities on request. 


jay House, Henry Street, 
BLACKPOOL, LANCS. 








THE ORIGINAL BRITISH MANUFACTURER 
of MICROSCOPICAL STAINS and REAGENTS 


GEORGE T. GURR 


T36 New Kings Road, LONDON, S.W.6 
Catalogue Y8 and literature on application 











NATURE January 13,1951 — 
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EBAKER\ |) 
ins PHASE CONTRAST 
Established ILLUMINATION 


1765 











SERIES 4 A booklet fully describing 
— the Beck Phase Contrast 
EARLY Illumination Apparatus will 
DELIVERY be forwarded on application 


CATALOGUE & 
PRICES ON 


APPLICATION R & J BECK LTD 


69 MORTIMER STREET 
LONDON W.: 


C. BAKER « Hower LTD. 
244 HIGH HOLBORN, LONDON, W.C.! — BEC FON 


Member of the Scientific Instrument Manufacturers’ Assn. of Gt. Britain 


Model 48Q/Inc. Bitu/ 10 












































THE L.T. BLOWPIPE 


** quite exceptional ”’ 


FIVE INTERCHANGEABLE JETS 
(Changeable without turning off the gas) 


ABSOLUTE CONCENTRICITY OF CONES 
(Precision telescope tubing) 


WILL WORK WITH MOST GASES 
(Town gas, petrol gas, etc., but not Calor gas) 
(Also special professional Oxygen Type) 


It has been made in steadily increasing quantities 
for nearly thirty years owing to recommendations 
among glassblowers. 


It is only a little more expensive than the ordinary turret type of blowpipe, and being 
more precise and flexible, glassblowers seem to think the extra cost worth while. 


LZ ‘J e ° e 
— FoR —"* Gervice. to Geience 


> ‘4 


TOWNSON & MERCER LTD., CROYDON, SURREY 


Telephone: MiTcham 1161 Telegrams: Townson, Croydon 
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